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The  Way  to  Get  Business 

T  OUGHT  to  be  apparent  that  in  the  electric  light  and 
power  industry,  as  in  every  other,  the  way  to  get  busi¬ 
ness  is  to  go  after  it.  No  operator  should  delude  himself 
by  the  idea  that  he  has  all  the  business  in  sight  or  that 
he  is  approaching  that  ignis  fatuus  of  this  industry, 
saturation,  because  that  is  as  elusive  as  ever.  Consider, 
for  example,  the  case  of  the  Southern  California  Edison 
Company.  If  there  is  any  section  of  the  country  where 
people  have  been  educated  in  the  use  of  electricity  and 
where  as  a  consequence  electricity  is  liberally  and  uni¬ 
versally  applied,  it  is  in  that  garden  spot.  And  yet  the 
Southern  California  Edison  Company  adds  to  its  load 
at  a  greater  rate  than  most  other  companies.  Why? 
Because  it  is  farseeing  and  aggressive. 

During  the  past  five  years  its  budget  was  $138,000,000 
—chiefly  for  engineering.  During  the  next  five  years 
its  budget  will  approximate  $130,000,000,  and  most  of 
it  will  be  spent  for  commercial  development.  This  year 
it  has  already  added  an  additional  300,000  hp.  of  load  to 
its  system,  or  an  increase  of  approximately  40  per  cent. 
Now,  there  is  nothing  spectacular  about  the  territory  of 
the  Southern  California  Edison  Company.  It  consists 
for  the  most  part  of  small  cities  and  towns  surrounding 
Los  Angeles.  The  company  does  not  operate  in  the 
latter  city,  its  distribution  system  having  been  acquired 
by  the  municipality  some  years  ago.  Literally  speaking, 
it  serves  virgin  territory,  where  the  settlers  have  to 
wrestle  with  the  desert  for  a  livelihood  and  where  the 
public  utility  company  has  to  work  hard  for  every  extra 
horsepower  of  connected  load.  And,  broadly  speaking, 
what  is  possible  in  southern  California  is  also  possible 
elsewhere.  With  the  same  will  to  succeed,  the  same  con¬ 
fidence  in  the  superiority  of  electricity,  and  the  same 
ingenuity  in  adapting  it  to  the  everyday  needs  of  the 
people,  the  public  utility  companies  of  the  country  could 
double  their  output  in  three  years.  The  business  exists. 
The  thing  to  do  is  to  go  out  and  get  it. 

♦  ♦  ♦  ♦ 

Code  Hearing  V ery  Encouraging 

Last  week  on  Thursday  and  Friday  the  electrical 
committee  of  the  National  Fire  Protection  Associa¬ 
tion  held  an  open  meeting  in  New  York  City  to  consider 
objections  and  possible  additions  to  the  1928  National 
Electrical  Code.  Grounding  was  the  principal  subject 
discussed.  There  was  a  large  attendance,  and  the  com¬ 
ments  made  showed  surprisingly  little  diflPerence  of 
opinion.  Evidence  was  submitted  on  the  advisability  of 
including  the  polarized  identified  circuit  wire  as  a  method 
of  grounding  under  certain  restrictions,  and,  while  any 
decisions  to  modify  or  amplify  the  code  cannot  be  made 
except  by  the  electrical  committee,  the  situation  looks 


encouraging.  It  is  apparent  that  the  question  has  been 
approached  as  a  policy  matter,  as  it  should  be,  and  not 
wholly  on  the  basis  of  technical  details. 

A  large  part  of  the  success  of  the  meeting  was  due  to 
the  ability  of  the  chairman,  A.  R.  Small  of  the  Under¬ 
writers’  Laboratories.  He  demonstrated  his  competence 
to  take  an  argumentative  situation  in  hand,  break  it  into 
its  essential  parts  and  bring  out  both  sides  of  the  dis¬ 
cussion  in  such  a  way  that  no  one  could  accuse  him  of 
partiality.  His  periodic  summary  of  evidence  presented 
was  most  clarifying.  With  the  possibility  of  every  code 
change  raising  arguments  if  the  situation  is  not  properly 
handled,  it  is  indeed  fortunate  that  Mr.  Small  is  chair¬ 
man  of  the  committee  which  acts  in  the  capacity  of  judge. 

♦  ♦  ♦  ♦ 

Thrilling  and  Fascinating 
Research  Conference 

HRILLING”  and  “fascinating”  were  terms  used 
by  several  speakers  at  the  Baltimore  meeting  of  the 
National  Research  Conference  on  impregnated  paper  in¬ 
sulation  to  express  their  opinions  of  the  value  of  the 
meeting.  Their  attitude  was  supported  by  many  others. 
One  leader  in  research  declared  that  it  had  advanced  his 
education  on  insulation  more  than  anything  before. 

As  Dr.  J.  B.  Whitehea’d,  the  chairman,  declared,  the 
purpose  of  the  meeting  was  to  uncover  problems  and 
attempt  to  show  methods  of  avoiding  causes  which 
brought  undesired  results.  Based  on  what  the  Amer¬ 
ican  Telephone  &  Telegraph  Company  is  spending  for 
research,  the  power  utilities  should  be  spending  $300,000 
on  cable  research  alone,  according  to  D.  W.  Roper. 
Since  power  utilities  do  not  compose  a  unified  “power 
trust,”  as  some  people  believe,  the  best  results  for  a  given 
expenditure  can  be  obtained  only  by  co-ordinating  effort 
and  facilities  and  developing  researchers. 

Among  interesting  features  brought  out  were  that  high 
pressures  as  well  as  low  vacuums  are  developed  within 
cables  under  operating  conditions;  that  water  may  be 
formed  within  cable  from  ionic  bombardment  and  poly¬ 
merization  of  compounds ;  that  the  nature  of  compounds 
which  will  deteriorate  the  least  under  ionic  discharge  may 
be  determined ;  that  marked  harmonics  are  produced  in 
the  charging  current  of  poorly  impregnated  cables ;  that 
ionization  occurs  chiefly  at  low  temperatures  and  low 
loads ;  that  a  large  proportion  of  failures  are  due  to  cable 
installation  and  operation ;  that  preliminary  tests  simulat¬ 
ing  operating  conditions  are  necessary ;  that  peculiar  char¬ 
acteristics  have  been  detected  between  the  thermal  and 
disruptive  breakdown  values  of  insulation;  that  a  quan¬ 
titative  relationship  between  power  factor  and  ionization 
is  desirable,  and  that  faulty  impregnation  can  be  detected 
in  preliminary  tests. 

While  this  meeting  was  well  attended,  advantage  was 


not  t.'iken  of  the  oi)iK)rtunity  afforded  by  as  many  men  as 
could  have  profited  thereby.  The  conference  is  not  con¬ 
cerned  only  with  cable  insulation  but  with  insulation  as  a 
whole.  Fundamental  problems  are  involved  in  both.  It 
is  tru.sted  that  Prof.  Comfort  A.  Adams’  siij^gestion  that 
the  conference  solicit  the  active  co-o])eration  of  foremost 
phvsici.sts  and  chemists  will  be  carried  out  and  that  these 
men  will  recognize  the  value  to  themselves  that  will  come 
from  participating  in  this  fundamental  work. 

♦  ♦  ♦  ♦ 

**Pin(li-I lifting**  for  iMbor 

SI^EAKING  Ix-fore  the  Boston  Chamber  of  Commerce 
recently,  John  Hayes  Hammond  touched  briefly  upon 
the  ])roblem  of  non-employment,  pointing  out  that  it  is 
l)etter  to  suffer  frtmi  a  shortage  of  labor  due  to  restricted 
immigration  than  to  have  large  numbers  of  tnen  and 
women  out  of  work  because  of  a  sur])lus.  .\  shortage 
of  labor  has  compensating  advantages,  among  which  is 
the  necessity  of  having  recour.se  to  lalM)r-.saving  machin¬ 
ery.  which  results  in  an  enormous  increase  in  the  pro¬ 
ductivity  of  labor  and  con.sequent  decreased  cost  of 
prfHluction.  This  in  turn,  besides  conferring  benefit  ui)on 
domestic  consumers,  is  an  im])ortant  advantage  in  win¬ 
ning  foreign  markets.  Thus  the  electrical  industry,  as  a 
tool  for  s|K?eding  up  production  through  advanced 
ap])lications  of  light,  heat  and  power,  contributes  to  the 
upbuilding  of  both  dome.stic  and  foreign  trade.  It  is  an 
invaluable  link  in  the  economic  chain,  constantly  releas¬ 
ing  the  energies  of  men  and  women  for  other  tasks  of 
immediate  or  ])otential  value,  d'he  incentive  toward  the 
still  greater  develo))ment  of  electric  service  rests  upon 
fundamental  economic  needs  and  so  stabilizes  the  demand 
of  the  business  world  uiM)n  the  power  industry. 

♦  *  ♦  * 

More  Lisbt  on  Electric 
ff  ater  Heating 

D()Mb'.S'riC  electric  water  heating  has  received  fur¬ 
ther  recognitioti  as  an  important  revenue-producing 
load  for  central-station  companies  from  the  Empire  .State 
Gas  and  Electric  .Association’s  committee  on  electric 
water  heating,  whose  investigation  and  report  are  ai)- 
stracted  on  page  1039  of  this  issue.  The  findings  and 
recommendations  of  the  committee  show  that  the  resi¬ 
dential  customer’s  energy  consumption  can  be  increased 
by  from  300  to  ('>00  kilowatt-hours  monthly  without  in¬ 
crease  in  plant  or  service  e(juipment.  Under  the  condi¬ 
tions  outlined,  use  of  the  electric  water  heater  olYers  a 
.solution  to  the  ])erplexing  problem  of  low  average  i)er 
customer  use  of  service.  The  load  has  excellent  i)ower- 
factor  and  load-factor  characteristics,  and.  ba.sed  on 
what  customers  can  afford  to  pay  for  the  service,  this 
business  produces  a  very  attractive  revenue. 

In  some  respects,  however,  the  report  indicates  that 
further  investigation  of  this  load  should  be  made.  ’I'he 
recommendations  of  the  committee  set  up  certain  limita¬ 
tions  on  the  tyjK?,  cai)acity  and  hours  for  use  of  electric 
water  heaters.  '1  he  re]M)rt  reads:  "Domestic  electric 
water  heating  must  be  off-peak,  low-wattage,  storage 
tyiH-  tt)  justify  low  rates  for  volume  sales.”  This  would 
ai)j)ear  to  rule  out  the  use  of  3-kilowatt  to  5-kilowatt 
heaters  except  at  prohibitively  high  rates,  which  is  in 
contradiction  to  the  experience  of  some  of  the  Pacific 
Coa.st  and  other  utilities  where  the  heaters  of  higher 
wattage  are  being  used  very  satisfactorily  l«)th  to  the 


customer  and  the  service  company.  Moreover,  strictly 
off-peak  operation  may  place  such  rigid  restrictions  upon 
the  customer’s  use  of  the  service  as  to  make  it  undesir¬ 
able.  The  thing  that  is  bothering  utility  companies  most 
with  resi)ect  to  the  electric  water-heating  load  is  the 
diversity  of  both  high-wattage  and  low-wattage  heaters. 
I'or  off-peak  ojxration  or  on  controlled  circuits  this  is 
not  a  serious  consideration,  but  for  manual  or  automatic 
continuous  operation  more  data  on  diversity  factor  are 
needed.  Installations  of  high-wattage  heaters  in  a  num¬ 
ber  of  localities  indicate  that  in  practice  the  actual  diver- 
.sity  is  much  higher  than  is  generally  believed.  The  sur¬ 
vey  and  the  tests  now  being  made  by  the  N.E.L..A. 
domestic  water-heating  committee  should  clear  up  any 
doubt  on  this  point.  Meantime,  central-station  com¬ 
panies  in  develojiing  the  water-heating  load  should  be 
careful  not  to  impo.se  so  many  restrictions  upon  the 
methods  of  using  energy  as  to  imperil  the  customer’s  use 
of  the  service  or  make  that  service  inadequate  or  un¬ 
desirable. 

♦  ♦  *  ♦ 

Superstitions  of  Certainty 

ONSCTOUS  .scientists  are  too  often  but  .slightly  less 
credulous  than  their  barbaric  ])rogenitors  and  con¬ 
temporaries.  This  is  no  reflection  either  on  their  sin¬ 
cerity  or  their  ability,  but  rather  an  evidence  of  the 
frailties  of  even  the  keener  human  minds.  The  research 
man.  more  than  almo.st  any  other  class  of  investigator, 
has  swelled  the  fund  of  knowledge,  torn  aside  the  bar¬ 
riers  of  ignorance,  and  rendered  life  more  interestinj^. 
more  comfortable,  longer  and.  to  the  hyi)othetical  dis¬ 
interested  observer,  more  amusing.  The  thin  veneer  of 
learning  leaves  him  still  an  amazingly  credulous  man- 
child.  Tomorrow,  or  this  afternoon,  he  will,  he  feels, 
know  that  which  a])])ears  to  be  unknowable.  He  is  en¬ 
meshed  in  the  superstitions  of  certainty. 

.Sir  Oliver  Lodge,  who  is  in  many  res])ects  the  greatest 
of  contemporary  ])hysicist.s,  maintained  a  magnificently 
fine  perspective  in  his  delivery  of  the  nineteenth  Kelvin 
lecture  before  the  Institution  of  hdectrical  Engineers  this 
vear.  but  in  drawing  his  conclusions  leaned  .strongly 
toward  that  which  he  would  like  to  see  j^roved.  Specula¬ 
tion  upon  the  sup|)o.sed  knowledge  of  our  day  tempered 
with  an  appreciation  of  the  inevitable  mutation  in  our 
current  acceptances  nevertheless  permitted  a  .s])lendid 
evaluation  of  physics. 

"I  am  myself  convinced,”  .said  Sir  Oliver,  in  conclu¬ 
sion,  “that  the  ether  is  a  vast  store  of  turhulent  energy 
of  which  very  little  has  as  yet  been  tapped.  Here  and 
there  are  localized  ]>ortion.s,  which  appeal  to  us  as  mat¬ 
ter  ;  and  the.se  ])ortions  exhibit  a  trifle  more  of  the  ether 
energy  when  in  a  state  that  we  call  locomotion.  They 
also  di. splay  another  aspect  of  ether  energy  when  by  a 
new  configuration  or  arrangement  of  particles  the  ether 
near  them  is  put  under  .strain.  ( )nly  through  observa¬ 
tion  of  matter  can  we  gain  any  knowledge  about  the 
ether  it.self;  but  free  radiation,  electric  and  magnetic 
fields,  gravitation  and  cohe.sion  are  all  es.sentially  affecta¬ 
tions  of  .something  which  to  our  senses  only  appeals  as 
empty  space.  Accordingly  the.se  experiences  act  as  reve¬ 
lations  and  are  gradually  combining  to  give  us  a  better 
and  closer  apprehension  of  the  reality  underlying  jdivsical 
phenomena  of  every’  kind.  To  me  it  seems  likely  that 
vital  and  mental  phenomena  will  be  found  to  be  also 
clo.sely  related  with  the  same  universal  medium,  and  only 
indirectly  and  temporarily  as.sociated  with  matter.” 
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Direct  Action  on 
Industrial  Heating 

Results  obtained  by  a  limited  number  of  utilities 
in  building  industrial  heating  load  have  been  excellent, 
but  the  majority  of  the  companies  have  as  yet  done  very 
little  to  develop  this  business.  Experience  indicates  that 
one  or  two  men  specializing  on  industrial  heating  will 
make  the  load  a  very  appreciable  part  of  the  total  sales : 
but  electric  heat  api)lications  must  he  sold  on  a  specialty 
basis  and  cannot  he  had  without  organized  sales  effort. 

Industrial  heating  load  is  about  the  most  desirable  one 
available  today.  A  considerable  j)art  of  it  is  24-hour 
load ;  much  of  it  is  off-jjeak  and  controllable  as  to  hours’ 
use  of  demand ;  it  gives  a  large  revenue  per  unit  of  con¬ 
nected  load,  and  it  is  a  unity-iK)wer-factor  load,  there¬ 
fore.  requiring  incremient  of  cost  in  i)lant  investment  and 
acting  as  a  corrective  agent.  In  addition,  from  the  utility 
point  of  view  it  is  a  very  desirable  load  because  it  can  he 
developed  on  a  pay-as-you-go  basis. 

Intelligent  selling  of  industrial  heating  is  easily  done. 
Electric  heat  gives  better  jiroducts,  increa.ses  the  rate  of 
production,  lowers  manufacturing  costs  and  improves 
working  conditions  when  it  is  ajqjlied  correctly.  The 
applications  of  electric  heat  are  numerous,  and  some  can 
l)e  found  in  every  community  if  sought  after.  Steel 
melting,  heat  treating  of  steel  and  drying  and  baking 
operations  offer  large  load  possibilities.  Other  applica¬ 
tions  are  melting  brass,  lead.  tin.  solder  and  babbitt ; 
annealing  aluminum,  brass,  copper  and  steel ;  brazing 
operations,  firing  enamel,  melting  and  heating  com¬ 
pounds,  galvanizing  and  jai)anning  and  many  special 
processes  peculiar  to  the  diiferent  t>q)es  of  manufacturing. 

Educational  work  to  develop  men  and  pioneering  work 
on  applications  has  reached  a  stage  that  enables  any  util¬ 
ity  to  develop  a  practical  industrial  heating  sales  program. 
It  starts  with  a  high-grade  salesman  who  knows  his  busi¬ 
ness.  It  ends  with  increased  net  revenues  for  the  utility. 

*  ♦  ♦  ♦ 

Compulsory  Free  Service 

UTILITY  men  in  at  least  one  settion  of  the  country 
are  confronted  with  a  recurrence  of  the  difficult 
problem  of  stolen  energy  and  are  struggling  to  secure 
adeipiate  payment  for  their  product.  Many  methods  of 
considerable  ingenuity  have  been  brought  to  bear  in  the 
popular  game  of  beating  the  electric  light  and  power 
company.  Meters  are  tamj>ered  with  in  highly  skillful 
ways,  “fixers”  have  definite  routes  and  customers,  and 
utility  meter  readers  are  prevented  from  entering  the 
premises  until  “jumix^rs”  and  “stops”  have  been  re¬ 
moved.  Even  glass-covered  meters  are  small  obstacles 
where  these  petty  thieves  operate. 

Metermen  are  well  aware  of  the  situation  and  have 
detected  and  apprehended  many  dishonest  “customers,” 
but  there  the  case  ends.  It  is  extremely  difficult  to  ob¬ 
tain  adequate  support  in  the  courts,  and  in  one  state 
recourse  to  the  judiciary  has  virtually  ceased  because  of 
the  proven  impossibility  of  securing  conviction  and 
penalty.  The  matter  has  degenerated  into  a  battle  of 
wits  between  some  of  the  served  and  the  server. 

There  is  probably  no  law  which  provides  for  the 
supply  of  service  without  compensation,  and  sustained 
failure  to  pay  one’s  bill  is  ultimately  a  fairly  sure  way 
to  he  deprived  of  service.  Assuredly,  it  is  likewise 
equable  that  the  full  amount  due  for  service  be  received. 
Unfortunately,  in  the  great  commonwealth  in  question 


the  public  .service  commission  has  required  that  service 
be  continued  even  to  those  known  to  utility  men  to  tamper 
continually  with  meters.  This  is  palpably  unfair,  for, 
in  the  final  analysis,  the  honest  citizen  must  pay  for 
the  dishonest  one’s  light  and  power.  More  drastic  legis¬ 
lation  is  hardly  to  be  regarded  as  a  satisfactory  solution 
of  the  difficulty,  for  it  is  the  enforcement  rather  than  the 
provision  for  it  that  lends  complexity  to  the  situation. 

There  is  no  fundamental  factor  in  the  supply  of  serv¬ 
ice  to  a  community,  even  under  a  monopoly,  which 
should  require  that  privileges  he  accorded  to  those  who 
rob  the  purveyor.  Commissions  and  courts  should  recog¬ 
nize  this  and  should  not  he  swayed  by  misplaced  leniency. 
The  business  of  supplying  electric  light  and  power  to  a 
community  is,  after  all,  largely  a  strictly  business  propo¬ 
sition,  although  not  hostile  to  the  recognized  modern 
commercial  policy  of  avoiding  antagonism  through  short¬ 
sighted  policies. 

♦  ♦  *  * 

Switchboards  of  Tomorrow 

OWER-PLANT  switchboards  considered  with  the 
conduit  and  control  cable  connecting  them  with  the 
apparatus  controlled  cost  no  small  amount  of  money  in 
a  plant  having  a  number  of  large  units.  They  occupy 
much  space,  require  thousands  of  feet  of  conduit  and 
control  wire,  and  in  some  cases  become  too  extensive  for 
one  man  to  supervise.  When  a  saving  of  $10,000  per 
generator  unit  controlled  can  be  made  by  using  a  type 
of  switchboard  which  is  different  from  stock  models,  as 
has  been  reported  in  one  case,  serious  consideration 
might  he  given  to  the  kinds  which  are  used  in  the  Louis¬ 
ville  hydro-electric  station,  in  the  Holland  Vehicular 
Tunnel  and  on  the  new  220-kv.  substation  of  the  Ontario 
Hydro  System. 

In  these  cases  miniature  switchboards  have  been  in¬ 
stalled.  Not  merely  small  panels  with  apparatus  more 
closely  grouped,  but  boards  occupying  one-tenth  the 
length  of  standard  switchboards  with  miniature  control 
switches,  signal  lamps  and  either  miniature  meters  or  no 
meters.  Some  meters  are  not  essential  to  switching  op¬ 
erations  and  consequently  do  not  have  to  be  grouped  at 
the  operating  board,  as  the  design  of  modern  standard 
boards  has  already  shown. 

These  miniature  boards,  l)ecause  they  are  small,  can 
be  placed  anywhere.  Because  they  (Kcupy  a  small  area 
they  can  be  supervised  by  one  man.  By  utilizing  aux¬ 
iliary  relays  that  operate  on  small  currents  the  control 
wiring  can  be  greatly  condensed  and  made  less  costly  to 
install.  While  the  first  cost  of  miniature  switchboards  is 
possibly  higher  than  that  of  .standard  switchlxjards,  it  is 
reported  that  the  total  installation  cost  has  l)een  reduced 
as  much  as  the  amount  previously  mentioned  per  unit 
controlled. 

Unless  operating  troubles  arise  because  of  the  more 
compact  character  of  the  miniature  boards,  their  more 
delicate  control  switches  and  smaller  control  wiring,  it  is 
possible  that  electrical  engineers  who  are  responsible  for 
keeping  down  the  first  cost  of  stations  without  sacrificing 
reliability  of  service  may  find  it  advisable  to  make  future 
switchboards  as  different  from  the  common  run  today 
as  present  switchboards  are  different  from  the  old  hand- 
operated,  live-front  boards  of  yesteryear.  The  new 
miniature  switchboard  offers  possibilities  in  stations  hav¬ 
ing  six  units  or  more,  and  the  trend  is  now  in  the 
direction  of  a  further  concentration  of  control  at  equip¬ 
ments  with  miniature  remote  controls  at  a  distance. 
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Jordan  Dam 
Completed 

The  Alabama  Power  Com¬ 
pany  has  recently  placed  in 
operation  the  first  unit  of  its 
hydro-electric  plant  at  Jordan 
Dam  on  the  Coosa  River,  Ala¬ 
bama.  The  entire  group  of  four 
29,0(X)-kva.  generators  will 
probably  be  in  operation  by 
Dec.  1. 


The  total  span  of  the 
dam  is  2,206  ft.  The 
construction  provides 
for  future  installation 
of  locks  in  the  event 
that  the  Coosa  River  is 
made  naingable.  A 
canal  approach  to  the 
future  lock  has  been 
excavated. 

.4t  the  far  end  of  the 
dam  from  the  power 
house  is  the  outdoor 
substation. 

Outdoor  switching 
equipment  is  located  on 
the  roof  of  the  power 
house.  Transformers 
and  lou'-tension  break¬ 
ers  are  at  a  lower 
lex'el. 
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Guiding  a  Group 
of  Small  Utilities 

Some  policies  that  have  been  largely  in¬ 
strumental  in  bringing  small  and  scat¬ 
tered  utilities  the  benefits  of  a  holding 
company  and  encourage  local  initiative 


/In  Interview  with 

W.  A.  Buttrick 

President  Twin  State  Gas  &  Electric  Company,  Boston,  Mass. 


Management  policies  are  of  great  interest  in 
this  era  of  increasing  syndicate  operation  because 
their  character  largely  determines  the  success  of 
the  grouped  properties.  When  small  and  scattered  utili¬ 
ties  are  brought  under  centralized  control  a  readjustment 
period  usually  follows,  in  which  the  establishment  of 
team  play  between  local  properties  and  headquarters  sets 
the  course  for  sound  development  under  the  new  regime. 
The  history  of  the  Twin  State  company  contains  so 
much  that  is  suggestive  from  the  standpoint  of  co-ordi¬ 
nated- administration  that  a  representative  of  the  Elec¬ 
trical  World  recently  asked  President  W.  A.  Buttrick 
to  outline  the  methods  by  which  the  various  divisions 
of  this  organization  have  been  led  to  prosper  as  a  group. 

Mr.  Buttrick  pointed  out  that  the  several  divisions  of 
the  Twin  State  company  in  New  Hampshire,  Vermont 
and  New  York  have  been  under  centralized  management 
for  some  years,  executive  headquarters  being  at  Boston. 
The  economic  crisis  brought  about  by  the  World  War 
came  to  a  head  in  1920,  and  at  that  time  it  was  seen  to  be 
vitally  important  to  both  unify  and  decentralize  the  admin¬ 
istration  of  these  scattered  utilities.  Improved  team  play 
between  headquarters  and  the  local  branches  of  the  com¬ 
pany  was  brought  about  and  renewed  encouragement 
given  to  local  managerial  initiative,  along  with  a  more 
effective  standardization  of  practice  in  purchasing, 
accounting,  engineering,  sales  and  public  relations. 

“Our  local  managers  had  to  a  great  extent  been  play¬ 
ing  lone  hands  in  the  company  game,”  said  Mr.  Buttrick, 
“and  so  were  not  very  conversant  with  what  was  going 
on  in  the  other  divisions.  Some  were  separated  by  a  hun¬ 
dred  or  more  miles.  Standards  of  engineering,  operat¬ 
ing,  sales  and  accounting  practice  were  not  sufficiently 
uniform  to  allow  satisfactory  comparisons  between  the 
various  divisions.  We  are  sure  that  much  of  the  success 
which  has  attended  the  later  post-war  operation  of  these 
properties  is  due  to  giving  each  local  manager  a  con¬ 
tinuing  picture  of  the  affairs  of  the  company  as  a  whole. 
Headquarters  executives  and  company  heads  promptly 
put  this  policy  into  effect  and  it  has  never  been  allowed 
to  lapse.  Our  local  men  became  concerned  with  statis¬ 
tics  in  a  competitive  way.  Regular  monthly  comparisons 
of  divisional  performance  are  of  course  routine  matters. 
What  “hits  the  local  executive  where  he  lives,”  as  the 
saying  goes,  are  such  interdivisional  unit  check-ups  as 
the  ratio  of  investment  to  earnings ;  the  ratio  of  operat- 


IV.  A.  Buttrick 

ing  expenses  to  gross  revenue;  kilowatt-hour  sales  per 
residential  customer,  per  capita,  and  so  on.  Figures  of 
this  kind  are  constantly  being  set  up  bogey  fashion  and 
the  friendly  rivalry  resulting  is  go^  from  all  angles.” 

“Doubtless  it  was  necessa'ry  to  take  the  steering  wheel 
as  to  expenses?”  queried  the  Electrical  World  man. 
“Budget  control  was  strengthened,”  replied  Mr.  Buttrick, 
“and  it  seemed  well  to  adopt  a  rigorous  scrutiny  of  all 
outlays  because  previously  a  lack  of  comprehension  or 
proper  understanding  prevailed  in  certain  parts  of  our 
territory  in  regard  to  many  expenditures.  I  am  sure 
the  executive  office  was  looked  upon  as  pretty  hard- 
boiled  in  this  connection,  but  the  ability  to  say  ‘No’ 
as  well  as  ‘Yes’  at  the  right  time  is  literally  of  tremen¬ 
dous  importance  in  handling  the  affairs  of  properties 
such  as  ours,  serving  small  cities,  towns  and  extended 
country  areas  not  blessed  with  the  volume  of  earning 
power  normally  found  in  densely  populated  communities. 
I  am  free  to  say  that  I  believe  our  managers  appreciate 
today  the  wisdom  of  this  policy  and  accept  it  with  cordial 
understanding  now  that  they  realize  their  greater  respon¬ 
sibilities.  Close  attention  had  to  be  paid  to  the  prompt 
collection  of  accounts  receivable.  Our  credit  with  the 
banks,  and  with  vendors,  for  that  matter,  improved  rap¬ 
idly  under  this  rigorous  regime,  with  the  result  that  sub¬ 
sequent  necessary  financing  was  accomplished  without 
difficulty.  The  status  of  our  bonds  tells  the  story.” 

Guidance,  Not  Domination,  Is  Keynote 

Asked  how  the  important  changes  were  put  into  effect, 
Mr.  Buttrick  said :  “We  simply  went  into  the  field  and 
lived  with  our  managers  and  their  problems.  Changes 
in  personnel  were  negligible  and  from  the  start  we  made 
it  clear  that  our  intentions  were  to  be  constructively  help¬ 
ful  rather  than  critical.  In  this  organization  set-up  it  is 
well  to  look  out  for  proper  co-ordination  with  the  exec¬ 
utive  office  in  its  relations  with  local  properties  and  we 
have  ‘watched  our  step’  to  avoid  hasty  judgment'  or 
orders  to  the  men  in  the  field.  We  do  not  intend  to  be¬ 
devil  our  resident  executives  and  their  business  families 
with  a  flood  of  orders,  but  are  anxious  to  encourage 
local  initiative,  freedom  of  suggestion  and  discussion. 

“We  feel  our  managers  are  competent  in  operating 
and  ordinary  construction  matters.  The  broader  devel- 
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opment  work  is  better  planned  and  put  through  by  our 
central  engineering  staff,  but  after  the  laying  down  of 
general  policies  room  remains  for  the  local  executive  to 
concern  himself  with  a  good  deal  of  interesting  and 
important  work  bearing  upon  the  betterment  of  operating 
conditions,  economical  construction  of  line  extensions, 
improvetl  relations  with  industrial  customers  and,  of 
course,  all  manner  of  public  relations  associated  with 
sales  activities  and  other  matters.  Promotional  rates 
have  been  warmly  indorsed  and  some  of  our  properties 
are  making  a  creditable  showing  in  the  sale  of  energy 
to  the  home.  Guidance  rather  than  domination  is  the 
keynote  of  our  policy,  and  a  surprising  amount  of  decen¬ 
tralization  of  management  has  been  attained.” 


What  Is  Known  About  Glare?* 

A  four-part  classification  of  glare  effects  offers  a 
basis  for  comparative  analysis  of  earlier 
investigations  of  visual  phenomena 

By  P.  S.  Millar  and  S.  McK.  Gray 
Electrical  Testing  Laboratories,  New  York 

ENEFICIAL  effects  of  artificial  light  are  often 
marred  by  the  intrusion  of  glare,  which  is  mani¬ 
fested  in  a  variety  of  deleterious  effects.  Our  knowledge* 
of  the  ramifications  of  these  effects  is  (juite  limited  and 
the  problem  is  one  for  whose  solution  more  research  is 
needed.  The  principal  effects  of  glare  may  be  classified 
as : 

1.  Decrease  in  ability  to_  see. 

(a)  Measurable  reduction  experienced  by  observers  at  concen¬ 
trated  attention  under  test  conditions. 

(b)  Further  reduction  experienced  at  low  levels  ot’  attention 
in  practice. 

2.  Ocular  discomfort. 

3.  Ocular  fatipue. 

4.  Marred  apijearance. 

d'here  are  two  principal  points  of  view  from  which 
a  study  of  glare  may  be  undertaken.  These  are : 

1.  Discovery  of  laws  governing  ocular  reactions  in  the  presence 
of  glare. 

2.  The  effects  of  glare  in  lighting  practice. 

Both,  of  course,  are  important.  It  is  essential  to 
the  full  comprehension  which  should  underlie  lighting 
technitjue  that  the  problem  should  lie  resolved  into  its 
elements  and  that  there  should  be  a  determination  of 
the  nature  and  magnitude  of  the  effects  to  which  each 
gives  rise.  Those  experimenters  who  have  studied  these 
matters  in  the  laboratory  have  advanced  knowledge  of 
the  subject  very  materially  and  in  a  way  that  is  indis- 
{lensable  to  a  final  solution  of  the  problem.  Yet  much 
remains  to  be  done  along  similar  lines  before  a  complete 
solution  will  be  possible. 

When  the  nature  and  magnitude  of  the  effects  of  the 
.several  elements  of  glare  phenomena  shall  be  known  it 
will  liecome  desirable  to  combine  them  to  form  a  com- 
jiosite  for  comparison  with  observed  exi)erience  of  the 
effects  of  glare  in  practice.  Not  until  the  scientific  solu¬ 
tion  of  the  problem  shall  be  brought  into  accord  with 
practical  observations  of  the  effects  of  glare  can  it  be 
said  that  glare  is  fully  understocKl. 

riiere  has  been  observed  a  tendency  for  experimenters 
who  have  studied  some  one  manifestation  of  glare  under 
one  set  of  laboratory  conditions  to  apply  their  results 

*Abstract  of  a  paper,  "Glare — Its  Manifestations  and  the  Status 
of  Knoii'lcdge  Thereof,”  presented  by  Mr.  Millar  at  the  Inter¬ 
national  Illumination  Congress,  Upper  Saranac,  N.  Y.,  1928. 


to  practical  cases  in  which  other  manifestations  of  glare 
are  to  be  apprehended  and  other  conditions  prevail. 
Such  a  procedure  is  daring  and  may  yield  correct  re¬ 
sults.  It  would  be  more  acceptable,  however,  if  deduc¬ 
tions  from  such  laboratory  experiments  could  be  put  to 
practical  test  under  competent  observation  in  order  to 
ascertain  if  they  are  confirmed.  Only  if  such  confirma¬ 
tion  can  be  had  will  illuminating  engineers  be  justified 
in  accepting  conclusions  for  practical  cases  which  are 
deduced  from  laboratory  experiments  under  one  set 
of  conditions  dealing  with  only  one  manifestation. 

The  Relation  of  Glare  to  Field  and  Test-Object 
Brightness. — In  practice,  increase  in  the  light  output  of 
glare  sources  is  often  accompanied  by  increase  in  the 
illumination  of  objects  which  are  viewed  as  well  as  in 
that  of  immediate  surroundings.  Likewise,  when  a 
glare  source  in  practice  is  close  to  observed  objects  these 
objects  are  often  illuminated  to  a  higher  intensity  than 
when  the  glare  source  is  removed  to  a  considerable  dis¬ 
tance  from  them.  In  many  of  the  laboratory  .studies 
which  have  been  made  the  test  object  has  been  inde¬ 
pendently  illuminated.  In  some  of  them  the  surround¬ 
ings  or  background  of  both  the  glare  source  and  the 
te.st  object  has  been  independently  illuminated.  In  such 
experiments  the  conditions  have  deviated  from  the  usual 
practical  case  in  that  an  increase  in  the  light  outjnit  of 
the  glare  source  has  not  brought  a  corresponding  in¬ 
crease  in  the  illumination  of  its  background  nor  a 
corresponding  increase  in  the  brightness  of  the  test 
object.  The  statement  may  he  ventured  that  glare  in 
its  varied  manifestations  is  not  so  serious  when  the  glare 
source  is  surrounded  by  an  area  of  high  brightness  and 
when  objects  viewed  are  of  high  brightness.  In  experi¬ 
ments  to  which  reference  has  been  made  this  usual  con¬ 
dition  of  practice  has  not  obtained  during  the  tests.  In 
applying  the  results  of  laboratory  exiieriments  to  the 
consideration  of  glare  in  practice  it  would  seem  impor¬ 
tant  therefore  to  make  due  allowance,  at  least  in  some 
cases,  for  this  difference  between  test  and  practice. 

The  Application  of  Liniinal  Data  to  Practical  Con¬ 
ditions — Most  conclusions  and  inferences  from  glare 
experiments  in  the  laboratory  are  based  on  relative  find¬ 
ings  in  determination  of  least  jierceptible  differences. 
Whether  or  not  direct  application  of  such  results  may 
be  made  to  practical  conditions  in  which  threshold  jx^r- 
ception  is  often  not  involved  is  a  question  which  the 
present  writers  do  not  presume  to  answer.  In  practice 
glare  is  of  serious  consequence  in  interfering  with  ease, 
comfort,  certainty  and  satisfaction  of  vision.  Are  its 
manifestations  in  these  particulars  indicated  by  results 
obtained  under  threshold  test  conditions  in  the  labora¬ 
tory?  There  is  certainly  a  vast  gap  between  the  two 
sets  of  conditions  and  each  bit  of  evidence  as  to  the 
reliability  of  application  of  such  laboratory  tests  to  serv¬ 
ice  conditions  will  be  very  reassuring. 

Mo.st  studies  of  the  effects  of  glare  which  have  made 
available  quantitative  data  fall  within  class  (1)  (a)  of 
the  foregoing  classification.  These,  as  a  rule  have  indi¬ 
cated  to  what  extent  a  glaring  source  within  the  field 
of  vision  under  certain  conditions  has  diminished  the 
ability  of  subjects  to  perceive  test  objects  whose  loca¬ 
tion  and  general  character  were  known,  and  iqxin  the 
perception  of  which  the  subjects  concentrated  to  the 
exclusion  of  other  matters  from  their  attention. 

In  summarizing  the  results  of  experiments,  it  is  of 
interest  to  compare  the  correlations  found  by  various 
investigators,  under  their  respective  conditions  of  experi¬ 
ment,  to  exist  between  the  reduction  of  visibility  due  to 
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glare  and  the  various  characteristics  of  the  glare  source 
and  the  surroundings.  In  many  determinations  there  is 
practically  a  unanimous  finding  that  the  reduction  of 
visibility  due  to  the  presence  in  the  field  of  view  of  a 
bright  light  source  increases  with  increase  of  candlepower 
of  the  glare  source,  decreases  with  increase  of  distance  of 
the  glare  source  from  the  observer,  decreases  with  in¬ 
crease  of  angle  of  departure  of  the  glare  source  from  the 
visual  axis  and  decreases  with  increase  of  brightness  of 
the  surrounding  adapting  field.  There  is  evidence  that 
the  reduction  of  visibility  experienced  by  test  subjects  is 
directly  ])roportional  to  the  intensity  of  the  luminous  tlux 
from  the  glare  .source  at  the  eye  of  the  observer  and  that 
it  is  indejjendent  of  the  brightness  of  the  glare  source. 

An  analysis  of  the  conditions  under  which  each  set  of 
determinations  was  carried  out,  while  not  complete, 
indicates  the  following:  (1)  Practically  all  of  these 
investigations  involved  the  use  of  independently  illumi¬ 
nated  test  objects.  (2)  The  shai)es  and  visual  angles  of 
the  test  objects  varied  to  a  great  degree.  (3)  Uniform¬ 
ity  of  criteria  of  i)erception  of  the  test  object  was  notice¬ 
ably  absent.  (4)  The  distance  of  the  observer  from  the 
test  object  varied  over  a  range  of  0.8  ft.  to  100  ft.  (5) 
In  .some  cases  the  illumination  of  the  background  was 


part  have  dealt  principally  with  one  important  aspect 
of  the  subject,  namely,  reduction  in  ability  to  see.  Glare 
is  at  least  as  detrimental  as  test  results  have  indicated 
and  usually  is  considerably  more  detrimental  because  its 
efi’ects  are  likely  to  l)e  more  serious  in  practice  than  they 
are  in  te.st  and  because  in  addition  to  its  blinding  effect 
glare  produces  ocular  discomfort  and  fatigue  and  mars 
the  appearance  of  objects  within  reach  of  its  inlluence. 


Lightning-Generator  Wave  Form 

By  b'.  D.  Fielder 
Material  and  Process  Engineer 
IVestinghouse  Electric  S'  Manufacturing  Company 

IX  TESTING  high-voltage  insulation  with  impulse 
voltages  it  is  neces.sary  to  know  accurately  the  wave 
form  of  the  impressed  voltage.  For  this  reason  a 
cathode-ray  oscillograph  was  installed  recently  in  con¬ 
nection  with  the  2.000,000-volt  surge  generator"^  at  the 
W’estinghouse  high-voltage  laboratory.  Typical  oscillo¬ 
grams  are  shown. 

These  oscillograms  are  interesting  for  several  rea¬ 
sons  :  The  rectangular  axes  aid  visualization.  The 


Figs.  1  and  2 — Front  and  part  of  the  tail  of  a  wave  on  which  flashover  did  not  occur  and  an  impulse  voltage  wave 
during  test  in  which  an  eight-unit  string  of  suspension  insulators  flashed  over 


partially  and  in  one  case  completely  derived  from  the 
glare  sources,  while  in  most  cases  it  was  independently 
controlled.  (6)  In  some  instances  the  observer  was 
limited  to  a  certain  short  period  of  time  in  which  to 
perceive  the  test  object,  while  in  other  instances  no  such 
limitation  was  imposed. 

I  he  four  effects  of  glare  described  herein  are  not  def¬ 
initely  separate.  They  overlap  oftentimes  and  in  many 
ca.ses  it  may  not  be  possible  to  dissociate  one  from  the 
other.  But  in  order  to  insure  full  appreciation  of  the 
detrimental  effect  of  glare,  it  seems  desirable  to  discuss 
them  separately.  It  is  well  known  that  the  public,  which 
has  not  devoted  attention  to  the  subject,  is  unconscious 
of  lesser  degrees  of  glare  which  occasion  the  lighting 
exix*rt  real  discomfort.  Where  it  is  not  possible  to  con¬ 
vince  a  layman  of  reduction  in  ability  to  see  occasioned 
by  glare,  it  is  sometimes  easy  to  convince  him  that  glare 
octasions  discomfort  and  that  the  appearance  of  a  scene 
or  an  interior  is  marred  by  the  presence  of  glare.  On 
these  accounts  a  subdivision  and  separate  discussion  of 
the  several  aspects  of  glare  are  considered  to  be  important. 

.'humming  up  this  review  of  the  subject  of  glare,  it  may 
he  s;ii(l  that  published  results  of  experiments  for  the  most 


logarithmic  time  .scale  permits  analysis  of  the  front  or 
most  important  part  of  the  wave.  A  time  lag  of  flash- 
over  of  .several  micro-seconds  is  indicated  for  suspen¬ 
sion  insulators  on  this  particular  type  of  wave.  It  is 
shown  definitely  that  the  voltage  rises  along  a  smooth 
curve  and  not  in  steps  in  spite  of  the  progressive  break¬ 
down  of  the  twenty  interstage  sphere  gaps  of  the  surge 
generator.  Actually  the  surge  is  not  applied  to  the  ap¬ 
paratus  under  test  until  the  progressive  series  connec¬ 
tion  of  the  conden.sers  is  complete.  This  eliminates  any 
tendency  toward  a  stepped  or  jagged  wave  front. 

To  obtain  these  oscillograms  it  was  necessary  to  syn¬ 
chronize,  within  a  fraction  of  a  microsecond,  the  cathode 
voltage,  the  surge-generator  voltage  and  the  timing-wave 
voltage.  For  this  purpose  a  very  ingenious  tripping  ar¬ 
rangement  has  been  developed  by  J.  J.  Torok.  The 
methods  used  allow  records  to  be  made  up  to  the  full 
voltage  of  the  present  generator,  including  the  full  range 
of  wave- front  steepnesses.  Thus  an  accurate  check  on 
the  actual  wave  forms  and  complete  data  on  the  surge 
characteristics  of  apparatus  are  obtained. 
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Water 


Test  apparatus  in  operation 

UP  TO  about  a  year  ago  a  number  of  cable  failures 
in  the  Detroit  Edison  underground  system  had 
occurred  in  duct  runs  containing  water  in  quan¬ 
tities  varying  from  very  small  to  very  large.  Examina¬ 
tion  disclosed  that  the  moisture  content  of  the  insulation 
surrounding  the  faults  was  quite  varying  and  that  in 
several  instances  an  appreciable  amount  of  bleaching  had 
taken  ])lace.  Questions  arose  as  to  whether  holes  in  the 
sheath  had  j^ermitted  water  to  seep  in  and  permeate 
extensive  areas  of  insulation  that  were  frequently  found 
to  have  been  affected  or  whether  the  moisture  had 
entered  the  cable  subsequent  to  the  failure ;  whether  ordi¬ 
nary  ground  water  or  badly  contaminated  water,  which 
was  found  in  certain  localities,  was  ^ 

responsible  for  the  bleaching,  or 
whether  the  bleaching  was  caused 
at  the  time  of  failure  by  the  arc  in  ;■ 

the  presence  of  water.  Br 

In  order  to  determine  what  H 

actually  occurs  under  known  con-  H 

ditions,  an  experimental  set-up  was  I 

made,  in  which  about  15  ft.  of  a 

sample  of  three  No.  2/0  conductor.  H|||| 

24-kv.  belted  type,  gjXg'^j-in.  lead- 
covered  cable  of  1926  manufacture  ■ 

was  submerged  in  a  trough  of  I 

water  removed  from  a  manhole  in  H 

the  area  where  contaminated  water  ,, 

was  found.  Electrical  connections  B 

were  made  to  this  cable  so  that  a 

potential  of  24,000  volts  and  a  — - 

loading  of  approximately  150  amp.  i  t 

could  be  imjx)sed  upon  it.  The  - - 

operator  at  the  substation  where  Belt  and 


Cable  with  perforated  sheath 
immersed  in  water  shows  very 
slow  moisture  permeation.  Fail¬ 
ure  occurs  after  one-year  test 


the  test  was  conducted  was  instructed  to  throw 
load  upon  the  cable  at  7  a.m.  and  to  remove 
load  at  5  p.m.  every  day,  the  voltage  of  24,000 
being  maintained  continually,  thus  simulating 
the  radial  expanding  and  contracting  effect  of 
a  cable  in  actual  service.  It  was  assumed  that 
this  pumping  action  would  tend,  through  the 
cooling  and  contraction  of  the  cable  after  the 
removal  of  its  load,  to  draw  in  moisture  through 
the  holes  in  the  sheath,  and  thus  as  far  as  pos¬ 
sible  reproduce  conditions  under  which  a  cable 
with  a  hole  in  its  sheath  would  operate.  The 
cable,  previous  to  its  use  on  this  test,  had  never 
been  in  service. 

The  cable  was  fitted  with  standard  No.  2/0 
A.W.G.,  24-kv.,  indoor-type  potheads  filled 
with  the  black  asphaltic  base  No.  227  com¬ 
pound.  Three  holes,  each  VV  in.  in  diameter, 
were  made  through  the  lead  sheath  in  such  position  that, 
when  placed  in  the  trough  containing  the  water,  the  cable 
would  lie  with  these  holes  uppermost.  Their  respective 
positions  are  shown  in  the  accompanying  sketch.  Be¬ 
fore  the  start  of  the  test  only  the  center  hole  was  made. 
The  two  other  holes  were  made  one  week  later. 

Three  thermocouples  were  fitted  to  the  cable,  the 
first  under  the  sheath  and  against  the  belt  in  water,  the 
second  on  the  surface  of  the  sheath  in  water  and  the  third 
on  the  surface  of  the  sheath  in  air.  That  portion  of 
the  cable  containing  the  holes  was  placed  in  a  wooden 
trough  11  in.  wide  by  12  in.  deep  and  11  ft.  6  in.  long. 
About  8  ft.  of  the  cable  was  contained  in  the  immersed 
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Belt  and  conductor  tapes  burned  through  by  fault  current 
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portion  and  there  was  a  depth  of  about  4  in.  of  water 
over  each  hole. 

The  cable  was  loaded  from  a  low-voltage  source.  Each 
conductor  was  closed  on  itself,  through  short  overhead 
jumpers.  The  primaries  of  three  current  transformers, 
of  ratio  300/5,  were  included  in  this  triple-conductor  cir¬ 
cuit,  each  secondary  being  connected  to  a  reactance  of 
10  amp.  capacity,  with  adjustable  iron  core,  and  to  an 
ammeter.  These  three  circuits  were  excited  through  a 
switch  with  125-volt  single-phase  supply.  The  completed 
set-up  was  made  alive  on  April  30,  1927,  and  the  loads 
were  adjusted  on  each  of  the  three  conductors  to  155 
amp.  This  is  approximately  20  per  cent  overload  for 
this  size  cable,  assuming  normal  full  load  as  130  amp. 

Megger  tests,  using  a  10,000-megohm  instrument, 
were  made  regularly  each  week  on  all  conductors  in  turn, 
to  ground  and  to  each  of  the  two  others.  Temperatures, 
as  measured  from  the  thermocouples  by  means  of  a 
Leeds  &  Northrop  bridge,  were  also  taken  at  these  times. 
All  these  readings  are  recorded  in  the  tabulation. 

Some  time  after  the  test  was  started  it  was  decided  to 
install  a  gas  collector  over  each  of  the  holes.  These  were 
placed  in  position  on  Nov.  21,  1927. 

The  test  was  interrupted  only  three  times.  In  two 
cases  the  Y-phase  reactance  burned  out,  while  in  the 
third  a  short  piece  of  cable  containing  a  standard  joint 
with  an  intentional  hole  at  the  filling  hole,  for  the  pur¬ 
pose  of  a  similar  water  penetration  test  on  a  joint,  was 
inserted  in  the  circuit.  In  each  of  the  three  cases  the 
test  was  resumed  after  a  three-  to  four-day  shut-down. 

Up  to  within  three  weeks  of  the  failure  of  the  cable 


■Automatic  oil  switch,  240  volt  supply 


Scheme  of  mater  penetration  cable  test,  shouting 
immersion  trough  and  method  of  controlling 
voltage  and  current  supply 


Potential  was  provided  by  means  of  two  banks  of  single-phase 
transformers.  The  supply  of  240  volts,  3  phase  was  stepped  up 
to  4,800  volts  through  a  bank  of  three  10-kva.,  single-phase  trans¬ 
formers,  connected  delta-delta,  and  then  from  4,800  volts  to 
24,000  volts  through  a  bank  of  three  25-kva.,  single-phase  trans¬ 
formers  connected  Y — Y.  Connection  to  the  overhead  Jumpers 
was  made  through  three  6 :  1  Instrument  transformers.  The 
secondaries  of  these  transformers  were  connected  to  two  type 
CO  relays  which  closed  the  circuit  of  a  12-volt  battery  and  an 
auxiliary  relay.  This  relay,  in  turn,  operated  the  oil  switch  which 
controlled  the  supply  to  the  stit. 


the  insulation  resistance  had  remained  at  8,000  megohms 
or  more.  At  that  time  a  decided  decrease  was  noted. 
The  resistance  to  ground  of  one  conductor  on  April  23, 
1928,  dropped  to  4,000  megohms.  On  May  4,  1928,  it 
was  noticed  that  potential  was  indicated  on  but  two  legs, 
the  third  leg  being  dead.  The  oil  switch  had  not  opened. 
The  insulation  resistance  of  this  leg  measured  but  1,000 
ohms  to  ground,  and  of  the  other  two  “infinity”  and 
“infinity  minus,”  respectively.  Upon  investigation  it  was 
found  that  with  this  particular  connection  of  power 
transformers  the  short-circuit  current  on  the  high-volt¬ 
age  side  of  any  one  of  the  24-kv.  transformers  was  so 
limited  that  sufficient  current  was  not  furnished  for  relay 
operation.  It  was  found  by  measurement  that  only 
0.025  amp.  flowed  in  the  relay  circuit  on  the  grounding 
of  the  24-kv.  side  of  any  one  transformer. 

On  account  of  the  failure  of  the  relays  to  operate  the 


Samples  of  dendritic  formation  found  in  insulation  tapes 
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exact  duration  of 
the  test  is  not 
known.  The  fault 
occurred  betw'een 
the  weekly  inspec¬ 
tions  on  the  365th 
and  371st  days. 

No  jjas  was  re- 
lea.sed  from  the 
cable  through  the 
holes  in  the  lead 
during  the  five 
months  the  gas  col¬ 
lectors  were  in 
position.  The  cable 
was  removed  and 
cut  into  three 
pieces,  each  one  including  one  of  the  holes  in  the  sheath, 
which  were  dissected  and  examined  se])arately.  The 
sheath  of  each  samj)le  api)eared  to  be  in  good  condition 
and  not  affected  in  any  way  by  its  immersion. 

The  cable  failed  from  conductor  to  sheath.  I'he  fail¬ 
ure  had  started  from  one  of  the  conductors  located  about 
(i)  deg.  around  from  the  hole  in  the  sheath.  It  had  pene¬ 


trated  the  conductor  insulation,  burning  a  ^-in.  average 
diameter  hole,  burned  half  of  the  paper  strand  forming 
])art  of  the  lateral  filler  and  scorched  the  remaining  jute 
filler.  The  current  then  traveled  radially  through  the 
l)elt  and  burned  a  ^-in.  diameter  hole  adjacent  to  the 
original  hole  in  the  sheath.  Removal  of  the  sheath  and 
the  belt  layers  revealed  the  fact  that  in  the  making  of  the 
original  hole  the  belt  had  also  been  ])ierced  to  the  extent 
of  seven  layers.  .V  darkened  area,  4  in.  wade  and  extend¬ 
ing  about  half  way  around,  was  clearly  visible  and  indi¬ 
cated  the  ])resence  of  moisture,  which  was  proved  bv 
means  of  the  hot  paraffin  test.  As  the  layers  w'ere  re¬ 
moved  this  area  gradually  decreased  to  an  oval  3x2  in. 
in  size. 

The  uppermost  lateral  filler,  com])osed  of  jute  and 
]ja|)cr  and  located  under  the  hole  in  the  sheath,  w^as  wet 
for  about  1^  in.  on  both  sides  of  the  fault.  Neither  of 
the  two  other  lateral  fillers  nor  the  center  one  w’as  wet. 
Examination  of  the  faulty  conductor  showed  that  mois¬ 
ture  had  i)enetrated  about  50  of  the  64  tapes.  Starting 
with  an  area  2x2  in.  on  the  outside  of  the  insulation, 
this  wet  s])ot  decreased  in  size  as  the  copper  was 
approached  until  only  the  edges  of  the  burned  hole  were 
w’et.  The  two  other  conductors  failed  to  show  the 


rault  current  travel  through  con¬ 
ductor  insulation,  filler  and  belt 
to  a  paint  adjacent  to  the  hole  in 
the  sheath 


Record  of  Cable  Insulation  Water  Penetration  Test 


, - Tenip*'rature  in  Den.  F'. - , 


1927 

1-2 

—Date  Insul 
!-(} 

atiun  Resistance  Megohms - 

2-3  2-G  3-1 

3-C5 

SJieath 
in  Water 

J^eJt  in 
Wa^er 

Sheath 
ill  Air 

Ambient 

4  30 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

55 

58 

57 

S—  2 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

62 

65 

80 

5—  7 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

64 

66 

85 

65.5 

5-13 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

66 

65 

81 

5—21 

Infinity  — 

Infinity — 

Infinity — 

Infinity — 

Infinity — 

Infinity — 

63 

65 

78 

62.8 

5—28 

Infinity  — 

Infinity — 

Infinity— 

Infinity — 

Infinity — 

Infinity — 

62 

62 

82 

62.6 

6—  3 

Infinity 

Infinity — 

Infinity 

Infinity 

Infinity 

Infinity — 

69 

70 

77 

68.8 

6  —  10 

Infinity — 

10,000 

Infinity 

10,000 

Infinity 

10,000 

75 

75 

92 

77 

6—17 

Infinity 

Infinity — 

Infinity 

Infinity — 

Infinity 

Infinity — 

69 

70 

85 

84.9 

6—24 

Infinity 

Infinity — 

Infinity 

Infinity — 

Infinity 

Infinity 

71 

71 

88 

70 

7—  5 

Infinity 

Infinity — 

Infinity 

Infinity — 

Infinity 

10,000 

73 

72 

91 

76 

7—  9 

Infinity 

Infinity — 

Infinity 

Infinity— 

Infinity 

Infinity — 

71 

71 

92 

77 

7—16 

Infinity 

10,000 

Infinity 

10,000 

Infinity 

10,000 

79 

78 

97 

80 

7—22 

Infinity — 

Infinity — 

Infinity — 

Infinity — 

Infinity — 

Infinity — 

78 

76 

90 

74 

7—29 

Infinity — 

10,000 

Infinity — 

10,000 

Infinity — 

10,000 

77 

78 

93 

79 

8—  5 

Infinity 

Infinity — 

Infinity 

Infinity — 

Infinity 

Infinity — 

73 

75 

89 

75.5 

fr-  15 

Infinity- — 

10,000 

Infinity 

10,000 

Infinity 

10,000 

76 

75 

91 

75 

8—  19 

Infinity 

10,000 

Infinity 

10,000 

Infinity 

10,000 

72 

72 

85 

71 

8-26 

Infinity 

10,000 

Infinity 

10,000 

Infinity 

10,000 

73 

73 

87 

73 

9—  2 

Infinity 

10,000 

Infinity 

10,000 

Infinity 

10,000 

75 

78 

92 

79 

9-9 

Infinity 

10,000 

Infinity 

10,000 

Infinity 

10,000 

70 

78 

83 

79 

9  16 

Infinity — 

9,000 

Infinity — 

9,000 

Infinity — 

9,000 

82 

82 

98 

81.5 

9  -23 

Infinity — 

10,000 

Infinity — 

10,000 

Infinity — 

10,000 

67 

68 

80 

62.5 

9—30 

Infinity — 

10,000 

Infinity — 

10,000 

Infinity — 

10,000 

74 

75 

90 

76 

10-  8 

Infinity — 

8,000 

Infinity — 

8,000 

Infinity — 

10,000 

66 

67 

80 

65 

10—15 

Infinity — • 

10,000 

Infinity — 

10,000 

Infinity — 

10,000 

60 

83 

65 

10-21 

I  nfinity 

Infinity — 

Infinity 

8,000— 

Infinity 

Infinity — 

64 

10—28 

Infinity — 

9,000 

Infinity — 

9,000 

Infinity — 

9.000 

71 

70 

81 

74 

11—  4 

Infinity — 

10,000 

Infinity — 

10,000 

Infinity — 

10,000 

61 

61 

77 

58 

1 1— 1 1 

10,000 

8,000 

10,000 

8,000 

10,000 

8,000 

62 

62 

80 

62 

11  —  18 

Infinity — 

10,000 

Infinity — 

10,000 

10,000 

10,000 

57 

58 

70 

52 

11—25 

Infinity — 

10,000 

Infinity — ■ 

10,000 

Infinity — 

10,000 

61 

61 

74 

56 

12—  2 

Infinity 

10,000 

Infinity 

10,000 

Infinity 

10,000 

65 

63 

90 

52 

12—  9 

Infinity — 

10,000 

Infinity — 

100,000 

Infinity — 

100,000 

53 

53 

66 

48 

12—16 

Infinity — 

10,000 

Infinity — 

10,000 

Infinity — 

100,000 

59 

60 

75 

57 

12—23 

Infinity 

10,000 

Infinity 

10,000 

Infinity 

100,000 

56 

56 

63 

44 

12—30 

Infinity — 

10,000 

Infinity — 

10,000 

Infinity— 

100,000 

60 

60 

69 

52 

1928 

1—  6 

Infinity 

10,000 

Infinity 

10,000 

Infinity 

10,000 

55 

55 

70 

50.5 

1—13 

Infinity — 

10,000 

Infinity — 

10,000 

Infinity — 

10,000 

60 

60 

78 

58 

1—20 

Infinity— 

10,000 

Infinity — 

10,000 

Infinity — 

10,000 

55 

56 

67 

50 

1—27 

Infinity — ■ 

10,000 

Infinity — 

10,000 

Infinity — 

10,000 

59 

59 

69 

48 

2—  3 

Infinity — 

Infinity — 

Infinity — 

Infinity — 

Infinity — 

Infinity — 

53 

53 

69 

50 

2  -  10 

Infinity — ■ 

Infinity — 

Infinity — 

Infinity — 

Infinity — 

Infinity 

58 

58 

67 

49 

2—17 

Infinity — 

Infinity — 

Infinity — 

Infinity — 

Infinity — 

Infinity 

53 

53 

66 

50 

2—24 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

50 

50 

56 

49.5 

3—  3 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

53 

53 

66 

45 

3—  9 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

58 

68 

3  —  16 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

60 

No.  ther. 

—23 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

62 

62 

77 

60.5 

—30 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

55 

55 

55 

47 

—  6 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

69 

69 

84 

69 

—  13 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

Infinity 

63 

63 

75 

60 

—  21 

100,000 

70,000 

10,000 

7,000 

10,000 

3,000 

66 

66 

71 

45 

—28 

Infinity — 

10,000 

10,000 

10,000 

10,000 

4,000 

68 

68 

79 

58 

—  4 

Infinity 

Infinity 

Infinity — 

Infinity 

Infinity — 

1,000 

ohms 

78 

78 

93 

78 

*Joint  beinK  inrtallpd  on  additional  tpat 


Remarks 

ReadiiiK  taken  just  previous  to 
makitiK  alive. 


Y-phase  reactance  coil  burned 
out.  Test  down  for  93  hours 


Y-phase  reactance  coil  burned 
out.  Test  down  for  91  hour.^ 


1 ,000-nieghom  megger  usetl 
1,000-megohm  megger  user! 
1,000-megohm  megger  used* 
1,000-megohm  megger  used 

1,000-megohm  megger  used 
1,000-megohm  megger  use<l 
1,000-megohm  megger  used 
1,000-megohm  megger  used 


1,000-niegohm  megger  used* 
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Thirty  of  the  63  layers  of  insulation  of  this  conductor 
were  penetrated  in  the  region  of  the  test  hole.  The  third 
conductor  was  not  affected. 

During  these  examinations  some  very  interesting  spec¬ 
imens  of  the  early  stages  of  dendritic  formation  were 
uncovered.  The  tree  design  was  most  pronounced,  ex¬ 
tending  throughout  the  cable,  but  an  uncommon  feature 
was  that  in  no  case  was  a  black  or  dark  color  found, 
indicating  the  presence  of  carbon,  generally  asso¬ 
ciated  with  it.  The  size  of  the  design  varied,  but  with 
no  apparent  relationship  to  its  location  in  the  cable  or  to 
the  field  strength  impressed  upon  it.  In  the  accompany¬ 
ing  illustration  can  be  seen  the  type  of  formation  found 
and  shows  the  tapes  penetrated  by  the  current  path  of 
the  faulty  conductor.  It  also  reveals  very  clearly  the 
watermark  in  those  tapes  affected  by  the  moisture  pene¬ 
tration.  No  trace  of  wax  or  carbon  was  found  in  any 
])art  of  the  cable  during  the  examination. 


presence  of  moisture  except  in  that  portion  of  the  outer 
tape  of  one  conductor  which  was  in  contact  with  the 
wet  filler. 

I’pon  removal  of  the  sheath  from  the  second  piece  of 
cable  a  wet  area  was  revealed  on  the  belt  about  3  in. 
wide  and  extending  a  little  less  than  half  way  around. 
Another  discolored  and  wet  area  of  about  1  sq.in.  showed 
itself  5  in.  away  and  was  caused  by  a  hole  in  the  lead, 
which  appeared  to  have  been  inadvertently  made  at  the 
time  of  the  fitting  of  the  “belt”  thermocouple,  due  to  a 
faulty  wipe.  This  smaller  area  decreased  as  the  lx?lt 
tapes  were  removed,  until  at  the  ninth  layer  the  moisture 
disapi)eared.  d'he  belt  tapes  under  the  hole  in  the  sheath 
tested  wet  through  to  the  filler.  One  of  the  latter  showed 
the  presence  of  moisture  for  a  distance  of  about  2  in. 
from  the  hole. 

Thirty-five  of  the  64  tai)es  of  the  insulation  of  the  con¬ 
ductor  located  under  the  wet  belt  area  were  penetrated 
by  the  water.  The  outer  layer  was  affected  for  2  sq.in., 
hut  the  area  diminished  to  a  small  spot  on  the  35th  ta|x\ 

.As  in  the  first  piece  of  cable,  the  hole  in  the  sheath 
had  also  penetrated  seven  of  the  belt  layers  in  the  third 
jhece.  The  area  affected  by  the  water  was  4  in.  wide 
and  extended  about  half  way  around  the  belt.  The 
jxnetration  showed  through  the  belt  insulation  to  the 
innermost  30th  layer,  where  the  W’et  region  was  only 
5x2  in.  in  area.  As  before,  only  the  lateral  filler  under 
the  hole  was  wet,  but  due,  no  doubt,  to  a  more  loose 
construction  of  the  cable  at  this  point  the  moisture  had 
traveled  both  ways  along  the  filler  for  a  total  distance  of 
12  in.  In  so  doing  it  had  penetrated  for  two  layers  a 
similar  length  of  that  jtart  of  the  conductor  insulation 
lying  against  the  filler.  As  the  tapes  were  removed  on 
this  conductor  the  area  diminished  until,  at  the  fifteenth 
layer,  but  three  adjacent  tables  located  under  the  hole 
were  affected.  Forty-eight  of  a  total  of  64  layers 
tested  dry. 

-Another  conductor  of  this  sample  was  similarly 
affected  by  the  longitudinal  seepage  of  the  water,  but 
only  one  layer  was  affected  for  the  length  of  the  sample. 


Favors  Steel  Switch  Cells 


By  J.  W.  A'oong  and  E.  J.  Clark 

ionncriy  u'ith  Byllesby  Engineering  &  Management  Corporation 


STEEL  cells  of  properly  chosen  structural  shapes  and 
sections  combine  extreme  strength  with  light  weight. 
Steel  is  also  advantageous  in  this  use  because  it  is  elastic 
and  will  largely  absorb  shocks  and  vibrations  such  as  ac- 
com])any  the  operations  of  oil  circuit  breakers.  An  im- 
|K)rtant  incidental  advantage  of  using  steel  cells  is  that 
the  weight  of  the  oil  circuit  breaker  installation  is  con¬ 
siderably  reduced  over  cells  using  masonrj^  construction. 
Conse(iuently.  with  high-voltage  units  particularly,  floor 
loadings  may  be  reduced  and  building  construction  light¬ 
ened  because  of  the  decreased  weight. 

The  welding  process  is  particularly  adapted  to  the  as¬ 
sembly  of  steel  cells.  Detailing  of  the  various  members 
is  simplified  and  the  elimination  of  protruding  bolts  and 


Welded  szintch  eompartments 

In  fabrication,  the  cross  angles  are  held  by  clamps  which  The  combined  punch  and  shearing  machine  punches  holes 
are  bolted  when  the  compartment  is  assembled  on  the  job.  up  to  i  in.  diameter  in  i-ln.  plates  and  shears  steel  to 
No.  12  gage  sheet  steel  is  used  with  Ax2x2-in.  angles.  i  in.  thick  and  |x4x4-in.  angles. 
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Unusually  Large  Transformers  for 
Leaside  Station 

Transformers  with  three  windings,  each  of 
15,000  kva.  capacity,  and  equivalent  to  an  ordinary 
two-winding  transformer  of  a  capacity  of  22,500  kva.  at 
25  cycles,  have  been  supplied  by  the  Canadian  Westing- 
house  Company  for  the  Leaside  station  of  the  Hydro- 
Electric  Power  Commission  of  Ontario.  These  trans¬ 
formers  will  form  the  connecting  link  between  the 
220-000-volt,  230-mile  Gatineau-Leaside  transmission 


rivet  heads  aids  in  maintaining  clearances  and  furnishes 
an  over-all  smooth  and  neat  appearance.  With  attention 
to  bracing  and  the  covering  sheets,  the  structure  may  be 
self-supporting  and  may  be  anchored  to  the  floor  without 
other  support,  such  as  a  rear  wall  or  adjacent  cells. 

Another  advantage  of  a  unit-type  cell  of  this  nature 
is  its  high  salvage  value.  Practically  the  entire  structure, 
including  the  oil  circuit  breaker,  may  be  removed  for  in¬ 
stallation  and  use  at  another  location  if  required.  Also 
it  is  possible  to  accommodate  other  types  of  oil  circuit 
breakers  in  the  same  cell  structure  by  changing  a  small 
amount  of  mounting  steel  work. 

The  steel  structure  does  not  present  any  particular 
difflculties  from  an  electrical  standpoint.  The  cell  must 
be  amply  grounded  in  accordance  with  prevailing  prac¬ 
tice  and  sufficient  clearances  maintained  as  with  any 
structure.  In  general,  it  may  be  said  that  operating  con¬ 
siderations  for  truck-type  switching  units  apply  to  an 
installation  of  this  nature  in  so  far  as  the  use  of  steel  is 
concerned. 


Wooden  Model  Aids  Construction 
of  Underground  System 

By  John  S.  Isdale 
Meriden,  Conn. 

A  DISTRIBUTION  system  in  which  lead-covered 
cables  were  to  be  laid  through  clay  ducts  had  to 
be  arranged  so  that  certain  cables  would  be  in  definite 
positions  at  particular  manholes.  To  insure  a  neat  and 
accurate  job,  models  on  a  scale  of  1  in.  per  foot  were 
made  in  wood  to  represent  the  manholes,  holes  being 
drilled  in  the  sides  to  represent  ducts  and  conduit.  Wire 
solder  was  threaded  through  the  holes  to  simulate  the 
cables  and  colored  threads  were  run  spirally  along  the 
solder  where  tracers  were  needed.  Rough  outlines  in 
wood  were  cut  on  a  bandsaw  to  represent  joint  boxes 


Tap-changing  transformers  of  Ontario  Hydro 
commission  establish  records  for  size 


■Wooo/ boxes  rtpresenf  manho/es 


line,  the  Niagara  transmission  system  using  112,500  volts 
and  the  Toronto  Hydro  system  with  13,200  volts.  They 
are  said  to  have  the  largest  physical  dimension  of  any 
transformers  so  far  built  in  Canada.  A  floor  space  of 
13^  ft.  X  20  ft.  is  required  and  the  distance  from  floor 
line  to  the  top  of  the  high-voltage  bushing  is  34  ft.  Their 
total  weight  is  184  tons.  There  will  be  seven  of  them 
installed  eventually. 

Each  transformer  is  equipped  with  tap  changers  by 
means  of  which  the  voltage  may  be  regulated  7^  per  cent 
above  or  below  normal  on  the  11 2,500- volt  winding, 
without  disconnecting  the  transformer  from  the  circuit. 
In  addition,  each  transformer  is  equipped  with  many 
temperature  and  protective  devices,  which  constantly 
keep  the  operators  informed  as  to  the  condition  of  the 
temperature  of  the  oil,  windings  and  other  parts  of  the 
transformer,  and  in  the  event  of  any  trouble  automati¬ 
cally  disconnect  the  transformer  from  the  line,  h^ach 
of  these  large  transformers  requires  14,500  gal.  of  oil. 
In  order  to  keep  the  transformers  at  safe  working  tem¬ 
perature  each  unit  requires  75  gal.  of  water  per  minute, 
or  108,000  gal.  every  24  hours. 


\Hoi9s  c/rti/ecfin  boxes 


Rubber  c,  ..  I^bose  ^ 

ElevoiTion 

Sketch  of  manhole  and  cable  layout  model 


and  jx)theads,  holes  being  bored  in  the  end  to  receive  the 
wire  solder.  By  this  means  the  system  was  laid  out  in 
miniature  and  could  readily  be  understood  without  ref¬ 
erence  to  complicated  drawings ;  cable  rests  and  bends 
were  planned  ahead  and  all  concerned  knew  how  the 
finished  job  would  look. 
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Recommendations  for 


Electric  Water  Heating* 

Results  of  two-year  study  of  American  and  European 
practices  indicate  value  of  low-wattage,  high-storage- 
capacity  domestic  water  heater.  Test  data  and  conclusions 


A  CAREFUL  investigation  of  the  general  subject  of 
electric  domestic  water  heating  as  a  consumer  of 
.  off-peak  energy  has  been  conducted  during  the 
past  two  years  by  the  electric  water  heating  committee 
of  the  Empire  State  Gas  and  Electric  Association.  Nu¬ 
merous  tests  in  customers’  homes  have  been  studied  and 
the  results  consolidated. 

In  the  opinion  of  the  committee,  European  practice 
is  well  ahead  of  American  practice  in  meeting  the  prob¬ 
lem  of  filling  up  the  valleys  in  the  load  curves  without 
adding  to  plant  investment.  This  has  been  achieved 
abroad  largely  through  water  heating  and  to  some  ex¬ 
tent  with  house  heating.  The  progress  made  overseas 
is  attributed  largely  to  the  use  of  two-rate  and  three- 
rate  meters.  European  customers  understand  the  peak 
problems  of  their  utilities  and  are  educated  to  the  differ¬ 
ence  between  cheap  night  energy  and  costly  peak  energy. 
The  possibilities  of  large  capacities  of  several  hundred 
gallons  using  off-peak  service  entirely  have  been  fully 
developed  in  some  Old  World  cities.  The  value  of  this 
load  is  obvious,  even  though  it  uses  extra  transformer 
and  service  equipment  as  contrasted  with  domestic  on- 
peak  heating.  The  load  factor  until  recently  was  22  per 
cent  in  Paris.  It  is  70  per  cent  in  some  Swiss  cities. 

Changed  Practices  Recommended 

The  committee  has  departed  from  national  precedents 
in  many  particulars  because  it  has  confined  the  studies 
to  off-peak  types  of  heaters.  It  is  accepted  that  in  the 
future  there  will  be  little  justification  for  the  large-unit, 
small-tank  equipment. 

“Every  power  executive  knows  that  the  time  of  day 
that  the  load  is  used  is  all-important  and  that  the  problem 
is  to  distribute  the  peak  load  over  other  parts  of  the 
24  hours,”  the  report  states,  “yet  most  rates  are  not  now 
based  on  this  fundamental.  Rather  than  unduly  build 
the  day-time  domestic  peak  load  and  deepen  the  off-peak 
valleys,  what  we  need  is  to  keep  down  the  investment 
and  fixed  charges  by  filling  in  a  new  night  load.  This 
night  load  produces  a  greater  per  cent  of  net  profit  than 
any  peak  load,  because  the  expenses  incident  thereto  are 
negligible.  Load  factor  improvement  is  the  surest  way 
to  build  up  net  and  meet  the  problem  of  more  kilowatt- 
hours  per  customer  as  well.  What  makes  the  low-watt¬ 
age  systems  attractive  to  the  public  utility  with  surplus 
current  to  sell  is  the  characteristic  slow  recuperation  and 
low  demand.  Desirable  as  is  quick  pick-up  of  tempera¬ 
ture  lo  the  user,  what  constitutes  an  ideal  solution  is  a 
compromise  between  quick  recuperation  and  night  oper¬ 
ation." 

*As  made  in  the  annual  report  of  the  committee  on  electric  water 
neatmt),  H.  C.  IVilder,  chairman.  Empire  State  Gas  and  Electric 
Association,  1928. 

November  24,1928  —  Electrical  World 


After  a  considerable  number  of  tests  using  50-  and 
60-gal.  insulated  tanks  and  1,000-  to  1,500-watt  elements, 
it  was  found  that  an  average  of  one-third  night-time  use 
could  be  realized  without  time  clocks.  In  other  words, 
it  is  possible  without  cutting  off  and  preventing  use  of 
current  during  the  day  to  have  monthly  off-peak  use  of 
about  150  kw.-hr.  and  300  kw.-hr.  day-time  use.  Rate 
structures  can  be  safely  set  up  on  this  basis  for  this  type 
of  installation.  It  is  better,  however,  to  use  a  two-rate 
meter  with  a  time  switch  as  part  of  the  meter  and  pass 
all  cooking,  heating  and  refrigeration  current  through 
this  meter. 

Characteristics  of  Low-Wattage  Heaters 

The  principal  shortcoming  in  the  low-wattage,  large- 
storage  type  is  encountered  on  washday,  or  one  day  in 
seven.  Where  the  requirements  of  a  family  have  not 
been  accurately  diagnosed  and  a  storage  system  has  to 
be  supplied  for  additional  heat  during  the  day,  either  a 
booster  or  a  small  kitchen  heater  must  be  provided  as 
an  auxiliary,  or  provision  made  for  turning  on  the  cur¬ 
rent  during  thp  day.  It  is  believed  that  a  small  booster 
tank  in  the  kitchen  with  a  1,000-  to  1,500-watt  element 
can  be  marketed  effectually  at  not  over  $25  with  inter¬ 
mittent  or  thermostatic  control.  This  meets  the  washday 
emergency  at  a  day  rate  and  still  allows  for  use  of  a 
storage  system  on  a  night  basis. 

One  of  the  real  problems  in  this  type  of  water  heating 
is  “liming.”  Where  water  characteristics  are  not  good,  it 
is  a  vital  matter  to  use  a  type  of  heater  construction 
and  thermostat  setting  that  will  prevent  “liming.”  There 
is  no  foundation  to  the  claim  that  only  3-kw’.  to  5-kw. 
elements  can  prevent  lime  deposits. 

Accessibility  of  electrical  connections  and  ease  of  re¬ 
moving  heater  unit  are  essential.  The  committee  favors 
the  visible  adjustable  thermostat  rather  than  fixed  fac¬ 
tory  settings  that  service  men  cannot  alter  on  the  job. 
Insulation  must  be  thick  enough  for  efficiency,  and  while 
2^  in.  is  enough,  the  committee  prefers  3  in.  or  more. 
There  is  a  marked  difference  in  the  kind  of  insulating 
material  used. 

Objection  to  low-wattage  heaters  on  the  ground  that 
it  takes  a  considerable  length  of  time  to  heat  a  large 
tank  from  a  cold  condition  has  been  made.  The  commit¬ 
tee  states  that  based  on  a  100  deg.  temperature  rise,  7^ 
hours  is  required  for  a  1-kw.,  32-gal.  outfit,  ten  hours 
for  a  550- watt.,  60-gal.  outfit  and  fifteen  hours  for  a 
1-kw.,  60-gal.  system.  In  actual  practice  it  is  seldom 
necessary  to  heat  a  tank  from  the  cold  condition,  since 
the  average  raise  is  between  50  and  60  deg.,  thus  re¬ 
ducing  the  heating  period  as  given  by  at  least  one-third. 

A  large  number  of  installations  of  low-wattage  equip¬ 
ment  will  average  from  50  to  60  per  cent,  off-peak  and 
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many  of  them  will  show  70 
I)er  cent  night-time  use  with¬ 
out  clocks.  In  attacking  the 
problem  of  off-peak  service, 
it  will  have  to  be  assumed 
that  families  using  more  than 
70  gal.  j)er  day,  which  repre¬ 
sents  a  minority  of  our  pros¬ 
pects,  can  be  taken  care  of 
with  elements  larger  than 
1,500  watts  and  in  conjunc¬ 
tion  with  booster  installations 
without  greatly  increasing 
wiring  costs.  In  large  instal¬ 
lations  relatively  less  off-peak 
current  can  be  used,  due  to 
the  higher  wattage  and 
smaller  hours  of  current  use. 

This  class  of  large  con¬ 
sumers  is  not  of  primary  in¬ 
terest  in  such  considerations. 

In.stallation  Cost 
Established 

The  1 .00(T  to  1 ,500-watt 
heater  with  40-  to  60-gal. 
insulated  tank  can  be  in¬ 
stalled,  including  wiring  and 
piping,  for  $12  to  $15  and 
should  be  sold  by  the  company  or  dealer  at  a  price  to 
include  installation.  The  committee  states  that  a  two- 
wire,  110-volt  circuit  can  be  universally  used  for  water 
heating  instead  of  three-wire,  220-volt  as  at  present. 
Voltage,  however,  is  not  all  important  and  may  be  ad¬ 
justed  to  central-station  policy.  Wiring  costs  are  low 
as  compared  to  3-kw.  to  5-kw.  heaters,  which  exceed 
convenience  outlet  limitations. 

It  is  obvious  that  great  possibilities  are  opened  up 
through  transferring  the  use  of  many  appliances  to  off- 
peak  periods.  To  gain  this  objective  is  a  justification  for 
the  use  of  two-rate  meters  rather  than  placing  time 
switches  on  individual  appliances,  or  attempting  to  aver¬ 
age  the  night-time  and  day-time  use  in  one  average  rate 
structure.  The  additional  revenue  from  domestic  water 
heaters  will  pay  for  the  company’s  investment  in  the  two- 
rate  meter  and  contact  clock  in  six  months.  There  is  no 
good  reason  for  charging  a  customer  for  two-rate  meter¬ 
ing  api^aratus.  although  a  minimum  charge  of  $3  or  $4  is 
advisable.  The  additional  cost  of  the  two-rate  meter 
will  be  about  $30  above  the  existing  meters.  Time 
switches  can  be  bought  for  $12  to  $16.50,  and  it  is  stated 
that  it  seems  reasonable  that  any  power  system  can  afford 
to  furnish  one  such  device  in  a  customer’s  home  to  gain 
revenue  which  is  largely  net. 


All  the  tests  which  ha\; 
been  made  demonstrate  that 
water  heating  can  never  l)t 
had  in  volume  on  rates  above 

2  cents,  with  the  exception  of 
intermittent  water  heating. 
In  this  connection  it  is  neces¬ 
sary  to  appreciate  the  great 
load  possibilities  offered 
without  increase  in  plant  iii- 
ve.stment.  Tests  have  demon¬ 
strated  that  automatic  stor¬ 
age  water  heating  consumes 
an  average  of  300  to  400 
kw.-hr.  a  month.  Whether 
all  of  this  or  one-third  of 
this  falls  during  off-peak- 
hours  depends  on  the  w-ater- 
heating  requirements  of  tlie 
family,  type  of  equipment 
used  and  other  con.sidera- 
tions  referred  to  above.  No 
water  heating  can  be  recom¬ 
mended  to  a  customer  which 
will  cost  him  more  than  6 
mills  per  gallon  to  operate. 
This  load  .should  not  l)e 
attempted  unless  the  rate  is 

3  cents  or  less. 

Flat  rates  of  $36  to  $40  per  kilowatt  are  feasible  with 
low-wattage  controlled  heaters,  whereas  flat  rates  are 
highly  dangerous  with  3-kw.  to  5-kw.  jobs.  This  is 
stated  to  be  true  in  the  West,  where  flat  rates  for  water 
heating  are  in  force  but  difficult  to  change  to  meter 
rates.  Flat  rates  are  not  recommended,  but  with  this 
tyi^  of  eiiuipment  use  can  be  rea.sonably  controlled. 

Study  of  farm  hot  water  requirements  reveals  a  field 
that  is  attractive  because  rural  load  has  to  be  built  up 
rapidly  to  make  rural  lines  profitable.  Too  many  of 
these  lines  are  unprofitable  today.  Electric  water  heat¬ 
ing  seems  to  offer  an  especially  desirable  load  on  rural 
lines.  Most  of  these  lines  are  of  comparatively  small 
capacity  and  are  single  phase.  Many  low-demand  water 
heaters  could  be  added  to  the.se  lines  without  in  any 
way  overloading  them.  Aside  from  refrigeration,  there 
is  practically  no  night  load  on  rural  lines. 

To  show  correctly  what  the  water  heating  load  is  worth 
the  average  residential  consumj^tion  of  five  Northwest 
])ower  stations  for  1927  follows: 


Kilowatt-Hours 


Wa.shinBton  Water  Power  Company .  l,67r> 

Californla-Oregon  Power  Company .  1,42.3 

Idaho  Power  Company .  1,152 

Northwestern  Electric  Company .  538 

Portland  Electric  Power  Company .  840 


Committee  Recommendations 

Domestic  electric  water  heating  must  be 
off-peak,  low -wattage  storage  type  to  jus¬ 
tify  low  rates  needed  for  volume  sales. 

Fifty  to  75-gal.  tanks — 3-in.  insulation — 
1,000-  to  1,500- watt  elements  ideal. 

Avoids  high  wiring  costs  of  3-kw.-5-kw. 
tanks.  Two-wire,  110-volt  supply  can  be 
used. 

Upkeep  and  servicing  negligible. 

First  cost  $175  or  less  installed. 

Radiation  losses  offset  by  off-peak  advan¬ 
tages. 

Monthly  use  from  300  to  600  kw.-hr. 
without  increase  in  plant  or  service  equip¬ 
ment. 

Thermostatic  failure  not  serious. 

Two-rate  meter  recommended. 

More  kilowatt-hours  use  without  increase 
in  fixed  charges. 

Practically  no  day-time  peaks  produced. 

Excellent  power-factor  and  load-factor 
characteristics. 


C mu paraiivc  Tests,  Electric  IVater  Heaters 


Test  No. 

M-A 

r 

M-B 

M-C 

M-D 

712  M 

ABM 

713  W 

2  Thermostat 

51 

B 

10 

Control . . 

1 

1  Relay 

Relay 

Time  clock 

Part 

Time  clock 

2  Thermostat 

Two-Rate 

Meter 

and 

time  clock 

Thermostat 

Time  clock  2  1  hemiosrat 

Site  of  tank . 

60  gal. 

2-60  gal. 

2-60  gal. 

2-60  gal. 

40 

40 

60 

30 

2-30 

hi) 

Sire  of  unit . 

1,500 

2,000 

2,000 

2,000 

600  and  700 

1,500 

1,500 

1,000 

1,000 

l,5on 

Persona  aer\'ed . 

4 

4 

4 

4 

9 

7 

5 

4 

4 

3 

Faucets . 

4 

4 

4 

4 

3 

5 

7 

5 

5 

7 

Duration,  days . 

Water  heated,  gallons . 

4 

5i 

5.85 

12.6 

37 

16 

17 

28 

14 

273 

414 

411 

1,035 

2,300 

857 

1,580 

1,562 

892 

3,397 

Average  temperature  rise . 

104 

100 

89 

83 

80 

103 

89 

90 

74 

102 

Kilowatt-hours  used . 

80.5 

131.7 

114 

283.9 

602 

250 

293 

462 

197 

1,010 

Kilowatt-hours  per  gallon . 

0  294 

0.318 

0.277 

0.274 

0.261 

0.285 

0.295 

0.221 

0.30ti 

Average  kilowatt-hours  p>er  day. . . 

20.  I 

25.3 

19.5 

22.4 

16.26 

16 

17.23 

16.5 

14. 1 

26  7 

Average  gallons  per  person  per  day 

17 

19.9 

17.5 

20.5 

7 

7.7 

18.6 

13.95 

15.9 

17  ■» 

Per  cent  off-peak . 

65 

81 

100 

75 

40 

90 

60 

83.8 
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At  the  time  the  committee  started  its  tests  very  little 
low-wattage  equipment  could  be  obtained  exce])t  on  sjie- 
cial  order  from  the  manufacturers.  Since  these  tests 
and  research  have  been  in  progress,  at  least  ten  manu¬ 
facturers  have  brought  out  equipment  making  possible 
the  use  of  all  or  part  off-jK'ak  current.  As  the  demand 
for  this  ecpiipment  increases  it  is  evident  that  quantity 
production  will  result,  so  that  the  first  cost  w’ill  no  longer 
be  a  factor  to  prevent  general  application.  The  cost 
installed  mu.st  be  kept  below'  $175  on  the  average. 

Much  has  been  said  about  projx^r  temperatures  for 
thermostats  to  operate.  In  mo.st  localities  it  is  concluded 
that  145  deg.  is  best  maximum  and  115  deg.  proper  mini¬ 
mum,  and  that  .settings  should  be  made  accordingly. 
Higher  temperatures  than  145  deg.  virtually  increa.se 
tank  capacities  and  avoid  wash<lay  troubles,  but  may  lead 
to  “liming”  in  towns  where  water  conditions  are  bad. 
If  all  the  tests  made  in  this  investigation  had  been  at 
the  1 1 5  to  1 45  deg.  range  much  greater  economies  would 
be  .shown,  but  the.se  tests  were  made  under  heavy  de¬ 
mand  conditions  in  most  cases.  In  the  last  analysis, 
thermostatic  .settings  have  to  be  determined  locally  and 
individually  to  suit  the  family’s  reciuirements. 


Installation  Costs  Minimized  on 
Street-Lighting  Job 

1)V  L.  K.  W’kbkr 

Home  Electric  Light  cV  Steam  Heating  Company,  Tyrone,  Pa. 

ASYSTHM  of  boulevard  lighting  was  recently  in- 
.stalled  by  the  Borough  Ctiuncil  of  Tyrone,  Pa., 
acting  on  a  petition  presented  by  citizens  and  containing 
the  names  of  50  per  cent  of  the  property  ow'uers  and 
foot-frontage  of  the  sections  involved.  The  owners 
agreed  to  pay  two-thirds  of  the  cost  if  the  borough 
assumed  the  remaining  installation  charge. 

4’he  .system  laid  out  included  all  principal  streets 
which  were  to  be  improved  in  the  near  future  and  par¬ 
ticular  reference  was  given  to  length  of  circuits  and 
transformer  control  centers.  Where  possible,  the  trans¬ 
former  (type  “K()")  for  each  circuit  was  placed  ad¬ 


jacent  to  the  transformer  supplying  the  adjoining  cir¬ 
cuit  so  that  a  temporary  jumper  could  be  used  in  case 
of  failure  of  supply  to  either  circuit. 

Single-conductor  parkway  cable  was  laid  in  the  street 
adjacent  to  the  curb.  On  paved  streets  a  4-in.  trough 
was  made  by  removing  a  half  brick  and  then  refilling  with 
concrete.  On  concrete  streets  a  smaller  trough  was 
made  and  refilled  with  concrete  or  cold  patch  according 
to  conditions.  When  the  ground  contained  cinders  a 
layer  of  shale  was  first  thrown  in  the  trough  and  the 
cable  laid  on  top.  The  cable  was  protected  at  street 
crossings,  sewers  and  trees  by  galvanized  pipe.  The 
cable  jiassed  through  drilled  holes  in  the  curb  into  sheet 
metal  bends  formed  in  the  concrete  base,  terminated  and 
grounded  at  disconnecting  potheads.  A  light  wooden 
frame  was  used  to  support  the  foundation  bolts  and  [X)l- 
head  bracket  while  the  concrete  base  was  being  poured. 

Union  Metal  fluted  steel  shaft  standards  were  selected 
on  account  of  safety  and  simplicity  of  repairs  in  case  of 
damage.  The  lighting  unit  consisted  of  a  light  alabaster 
glove  with  an  asymmetric  dome  refractor.  P'or  busi¬ 
ness  districts  a  4(X)-cp.  lamp  was  used  and  in  residential 
districts  a  250-cp.  lamp  was  placed  in  the  “Xovalux” 
unit.  Also  in  re.sidential  districts  an  asymmetric  dome 
refractor  was  used  which  redirected  a  majority  of  the 
light  from  the  hou.se  side  to  the  street. 

The  standards  were  placed  diagonally  along  the  street 
with  a  spacing  of  42  to  60  ft.  in  business  districts  and 
65  to  6()  ft.  between  light  centers  in  residential  districts. 
At  important  business  centers  a  standard  was  placed  on 
each  side,  15  ft.  from  the  corner,  making  a  total  of  eight 
standards  within  the  radius  of  the  intersection.  The 
system  was  planned  for  present  and  future  needs  when 
larger  candlefx)wer  units  would  be  required.  In  .some 
cases  electrically  operated  mushroom  traffic  lights  were 
fed  and  controlled  from  the  Ixjulevard  system  by  means 
of  subway  (type  “IL”)  transformers. 

By  means  of  close  co-ojx?ration  with  contributing 
companies  the  borough  engineer  kept  the  cost  to  the 
pro|)erty  owners  in  business  districts  to  $1.40  a  front 
foot  and  $0.96  a  front  foot  in  residential  districts,  the 
cost  being  proportioned  to  the  number  of  standards. 


Pole-Handling  Equipment 


^  I  ■  I',  truck  illustrated  above,  which  is  rated  at  24  tons, 
used  to  haul  poles  to  and  from  the  pole  yard  by 
the  D.'illas  Power  &  Light  Company.  Cable  from  the 
truck  winches  is  threaded  through  the  arm  of  the  boom 
and  attached  to  a  pair  of  grab  hooks  used  for  hoisting 


poles.  With  its  emergency  trailer  and  loading  device 
this  White  truck  is  able  to  handle  all  sizes  of  poles, 
whether  they  be  taken  from  the  pole  yard  or  removed 
from  service,  according  to  John  Oram,  chief  engineer 
of  the  company. 
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Department  Efficiency 
Increased  by  Competitive  Plan 

By  F.  H.  Rogers 
Meter  Department 

Consolidated  Gas,  Electric  Light  &  Power  Company, 
Baltimore,  Md. 

SOME  months  ago  we  endeavored  to  find  a  way  to 
reduce  operating  costs  by  minimizing  the  time  re¬ 
quired  per  job  for  the  installation  and  testing  of  meters 
on  customers’  premises.  The  nature  of  the  work  makes 
it  impractical  to  maintain  any  close  supervision  of  the 
men,  so  the  plan  of  showing  on  a  blackboard  the  rela¬ 
tive  speed  of  each  crew  was  tried  in  order  to  stimulate 
competition  and  to  furnish  an  incentive.  Each  man  was 
to  know  that  his  position  on  the  chart  would  be  given 
weight  when  adjusting  wages. 

This  plan  was  easily  applied  to  the  testers,  for  their 
work  is  uniform.  By  dividing  them  into  groups  of 
small  alternating-current  meter  testers  (testing  meters 
up  to  the  25-amp.  sizes),  large  alternating-current  meter 
testers  (including  polyphase  meters),  and  direct-current 
meter  testers,  we  were  able  to  compare  the  average  num¬ 
ber  of  meters  tested  by  each  man  per  day,  over  the  period 
of  a  month,-  with  the  work  of  the  others  in  his  group. 
To  make  the  comparison  fair,  eight  hours  was  considered 
a  day,  and  only  the  time  that  was  actually  chargeable  to 
testing  the  meters  falling  in  a  particular  group  was 
considered. 

Adapting  Plan  to  Varied  Nature  of  Work 

The  daily  average  for  each  group  as  a  whole  over  a 
period  of  the  past  three  months  is  calculated  and  the 
positions  of  all  testers  having  monthly  averages  above 
the  three-month  daily  average  of  their  group  are  shown 
by  white  columns;  all  those  below  the  group  average 
are  shown  in  red.  Instead  of  the  men’s  name  appearing 
on  the  chart,  code  numbers  are  used,  each  man  being 
told  only  his  own  number. 

In  adapting  this  idea  to  the  work  of  the  installers. 


Efficiency  of  meter  men  compared  on  shop  bulletin  hoard 
leads  to  improvement 

Vertical  divisions  represent  minutes  per  job.  The  figrures  at  the 
bottom  of  each  column  are  code  numbers  for  each  test  crew. 
Averape  time  requirements  are  indicated  in  the  columns. 


certain  difficulties  arose  because  the  nature  of  their  work 
is  more  varied,  the  duties  being  to  install,  change  or 
remove  all  metering  and  service  equipment  on  customers’ 
premises,  to  run  service  loops  and  to  cut  in  or  cut  out 
service ;  also,  since  each  crew  customarily  works  in  an 
approximately  given  territory,  cognizance  must  be  taken 


of  conditions  peculiar  to  the  different  sections,  notalily 
the  fact  that  a  crew  working  in  a  suburban  territory 
has  a  considerably  longer  run  between  jobs  than  one 
working  in  the  heart  of  the  city. 

The  method  used  was  to  require  each  crew  to  keep 
a  log  of  its  work  showing,  among  other  things,  the 
location  and  nature  of  each  job  and  the  time  of  arrival 
and  departure.  For  the  purpose  of  the  chart,  two  typical 


Departmental  averages  of  time  required  for  installations 
shozvs  marked  decrease 


kinds  of  jobs  are  analyzed :  ( 1 )  Installing  a  meter  and 

a  30-amp.  switch,  and  (2)  installing  a  meter,  30-amp. 
switch  and  running  a  service  loop.  The  accompanying 
figure  shows  how  this  information  is  presented. 

This  method  of  presentation  has  several  advantages, 
perhaps  the  most  important  of  which  is  that  it  shows 
team  work.  The  meter-and-switch  job  is  essentially  a 
one-man  job,  the  lineman  having  little  to  do  except  to 
assist  the  meterman  by  handing  him  tools  and  perhaps 
holding  a  light,  while  in  performing  the  meter-switch- 
loop  job  the  lineman  runs  the  loop  while  the  meterman 
sets  the  meter  and  switch.  The  time  required  for  run¬ 
ning  a  service  loop  is  about  the  same  as  that  for  setting 
the  meter  and  switch,  so  that  theoretically  the  over-all 
time  on  both  jobs  should  be  the  same.  Since  the  shaded 
portion  measures  the  difference  in  time  on  the  two  jobs, 
an  endeavor  is  being  made  to  reduce  it  as  much  as 
possible. 

Of  course,  other  factors  must  be  considered  which  can¬ 
not  be  brought  out  on  a  chart,  but  the  blackboard  has 
proved  a  good  index  of  efficiency. 

Every  three  months  each  crew’s  average  for  the  past 
quarter  is  calculated  and  plotted.  These  quarterly  charts 
are  kept  as  permanent  records  of  the  work  of  the  vari¬ 
ous  crews. 

There  has  been  a  marked  increase  in  the  number  of 
meters  tested  per  day  since  the  scheme  went  into  effect 
and  a  satisfying  decrease  in  the  time  on  installation  jobs. 
Since  we  test  annually  on  customers’  premises  alx)Ut 
60,000  meters  and  install  about  20,000,  the  monetary 
saving  is  considerable. 
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Ridgway 
station 
of  the 
Keystone 
division 
of  the 
West  Penn 
Power 
Company 


Bushings  Supply  Potential 

Voltage  tap  to  outer  metal  foil  layer  of  standard  condenser  bushings 
permits  simplified  synchronizing,  potential-indicating- 
and-relaying  scheme  on  West  Penn  System 


By  H.  a.  P.  Langstaff*  and  Paul  L.  LangcuthI 


INCREASE  of  high-voltage  interconnections  between 
the  West  Penn  System  and  other  systems  has  com¬ 
plicated  the  switching  set-up  at  various  points.  A  sim¬ 
plified  synchronizing,  potential-indicating-and-relaying 
scheme  is  made  possible  by  a 
voltage  tap  to  the  outer  metal 
foil  layer  of  the  present  stand¬ 
ard  condenser  bushings.| 

The  West  Penn  System  and 
the  Pennsylvania  Electric  Sys¬ 
tem  normally  operate  in  par¬ 
allel  at  Piney  and  Warren  with 
connections  shown  in  an  ac¬ 
companying  illustration.  These 
systems  also  tie  in  with  the 
Niagara,  Lockport  &  Ontario 
System  at  Warren  via  Fal¬ 
coner  and  points  north.  The 
132-kv.  system  operates  with 
a  solidly  grounded  neutral  at 
Springdale,  Piney  and  War¬ 
ren.  When  feeding  Ridgway 
directly  from  Springdale  in¬ 
dependently  of  Piney  or  War¬ 


ren  or  both,  the  originally  applied  relay  scheme  is  less 
effective.  Experience  has  proved  that  the  greater  num¬ 
ber  of  132-kv.  failures  are  faults  to  ground.  The  rocky 
nature  of  the  country  which  this  section  of  the  system 

traverses  presents  high  re¬ 
sistance  to  ground  faults. 
These  conditions  cause  ground 
fault  currents  of  comparatively 
small  magnitude,  necessitating 
low'  ground  relay  settings. 
The  application  of  directional 
ground  relays  best  meets  these 
requirements,  insuring  prompt 
clearance  of  ground  faults 
without  affecting  the  function¬ 
ing  of  the  phase  relays,  which 
must  be  set  much  higher  to 
take  care  of  normal  loads. 

Potential  for  ground  relays 
must  be  taken  directly  from 
all  three  phases,  and  if  poten¬ 
tial  transformers  were  in¬ 
stalled  for  this  purpose  the 
cost  of  adequate  ground  pro¬ 
tection  would  be  excessive. 
The  present  directional  phase 
relays  obtain  their  potential 
from  the  44-kv.  bus,  but  this 
source  is  not  suitable  for  di¬ 
rectional  ground  relaying  on 
the  132-kv.  system.  The  stand- 


I  St  Penn  Power  Company. 
Westinghouse  Electric  &  Manu- 
factui  oig  Company. 
t  l  ransactions  A.I.E.E.,  March 
"Condenser  Type  Bushing 
Used  zi’ith  Synchronizing  Equip- 
by  Messrs.  Spracklen, 
Mars!.  ;!l  and  Langguth. 


132-kv.  G-2  breaker  at  Ridgway  equipped  with 
the  condenser-bushing  potential  device 
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ard  oil  circuit  breaker  condenser  bushing  equip[)ed  with  a 
voltage  tap  and  used  in  conjunction  with  an  external  po¬ 
tential  network  provides  suitable  jxjtential  for  the  ground 
relaying  scheme.  The  burden  which  can  be  carried  on  this 
device  is  limited  only  by  the  capacity  of  the  bushings  to 
which  it  is  connected  and  on  the  higher  voltages  is  en¬ 
tirely  adequate  for  the  usual  voltmeter,  synchronoscope 
or  relay  loads.  This  arrangement  has  several  outstanding 
advantages  as  compared  with  the  potential  transformers, 
as  follows:  (1)  It  is  relatively  inexpensive;  (2)  usually 
requires  no  additional  space  when  installed  on  a 
circuit  breaker;  (3)  requires  practically  no  maintenance; 
(4)  re(|uires  no  additional  high-tension  connections  for 
])erforming  service  required. 

A  scheme  using  potential  from  the  oil  circuit  breaker 
condenser  bushing  is  shown  herewith.  This  arrangement 
will  be  used  in  conjunction  with  the  132-kv.  type  G-2 
breaker  at  Kidgway  to  protect  against  line  and  ground 
faults.  The  protection  is  practically  identical  with  usual 
}K)tential  transformer  practice  and  in  addition  has  the 
above  advantages. 

The  condenser  bushing  potential  device  is  being  used 
for  synchronizing  and  voltage  indication  at  Ridgway  and 
at  Kittanning.  Arrangements  have  been  made  to  operate 
the  West  Penn.  Pennsylvania  Electric  and  Niagara, 
Lockjxjrt  &  Ontario  systems  in  parallel.  Previous  to  this 
installation,  when  the  systems  went  out  of  parallel  at 
Ridgway  considerable  time  was  lost  due  to  necessary 
switching.  This  difficulty  has  been  eliminated  by  the 
use  of  this  potential  device,  which  is  also  connected  to  a 
voltmeter  to  indicate  voltage  of  the  incoming  lines  at 
Ridgway  previous  to  synchronizing. 

Fif.ld  Tests 

A  series  of  field  tests  were  conducted  at  Ridgway  on 
April  22.  1928,  in  order  to  check  the  performance  of  the 
jxitential  device.  The  installation  was  made  as  shown  in 
an  accompanying  illustration,  with  all  necessary  equip¬ 
ment  mounted  on  the  breaker  tank. 


'fhe  relay  tests  were  made  using  a 
standard  CR  relay  having  its  potential 
element  energized  from  the  potential 
device  and  the  current  element  from 
the  bushing  type  current  transfonner 
mounted  on  this  same  condensiT 
bushing.  A  high  resistance  grouml 
connection  was  made  to  limit  the  flow 
of  current  by  connecting  a  wire  from 
this  one  phase  to  a  tree  stump.  Higher 
values  of  ground  current  were  ob¬ 
tained  by  making  solid  contact  to 
ground.  In  every  case  the  fault  was 
cleared  by  this  relay  functioning  and 
tripping  the  breaker.  Voltage  meas¬ 
urements  were  taken  across  the  relay 
under  normal  operating  condition  and 
during  the  fault,  which  indicated 
satisfactory  regulation  of  the  poten¬ 
tial  device. 

A  system  set-up  was  made  in  order 
to  check  the  application  of  this  device 
f(jr  synchronizing  purposes.  The 
WTst  Penn  and  Pennsylvania  b'lec- 
tric  Company  systems  were  par¬ 
alleled  at  Piney  and  the  132-kv.  bus. 
transformer  l)ank  and  44-kv.  bus 
were  energized  at  Ridgway.  The 
Niagara,  l.ockport  Ontario  system  energized  the 
Warren  line  to  Ridgway.  .V  standard  switchbcxird  tyi)e 
synchroscope  was  used  having  the  ‘‘incoming"  element 
energized  from  the  potential  device  and  the  “running" 
element  connected  to  the  44-kv.  potential  transfonner  on 
the  Ridgway  bus.  The  rotation  of  the  scope  was  observed 
for  a  short  length  of  time  and  the  relative  speed  and 


CH.groonct rday 


Protective  relay  and  synchronizing  scheme  using  lou- 
denscr  bushing  potential  device  at  Ridgway  station 
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points  of  synchronism  of  the  systems  noted.  When  syn¬ 
chronism  was  indicated,  the  line  breaker  was  closed, 
tying  the  systems  together  with  no  signs  of  disturbance 
whatever. 

The  West  Penn  Power  Company  contemplates  the  in¬ 
stallation  of  ground  relay  protection  on  its  132-kv.  sys¬ 
tem  and  proposes  to  install  more  condenser-bushing 
potential  devices  wliere  directional  ground  relays  are 
necessary. 


Temporary  Overcapacities  of 
Underg^round  Cables 

By  M.  Monlezux 

Distribution  Engineering  Department, 

Neiv  Orleans  Public  Service  Inc.,  New  Orleans,  La. 

^IIROL'CII  a  study  of  feeder  capacities  in  one  of 
the  more  heavily  loaded  cable  runs  of  the  New 
Orleans  Public  Service  Inc.  there  was  developed  the 
method  here  described  for  determining  the  temporary 
]x?rmissil)le  current  loadings  that  may  be  imposed  on 
a  given  cable.  'I’hese  overcapacities  are  ex])ressed  in 
percentages  of  the  normal  current  rating  and  are  de¬ 
termined  by  the  value  of  the  current  carried  several 
hours  previous  to  the  addition  of  load  and  by  the  char¬ 
acteristics  of  the  ])articular  cable. 

In  order  to  make  the  information  from  the  chart  im¬ 
mediately  and  more  conveniently  available  for  the  guid- 
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,Use  of  Chart 

TOP  TABLE  Continuoys  rtting  of  thr  fttdirs  for  »4ch  month  of  th»  yt»r  ii  obttinti 
(tirrctly  from  this  tob/o.  ' 

BOTTOM  TABLE  Etomph  of  Utt  Dostrod  tho  ptrmissiblo  torront  that  Fatdar  Vo.  (  »'// 
carry  for  ona  hour,  during  tha  month  of  Hay,  tha  currant  carnad  for  sarara!  hours  pra- 
fiously  not  having  avcaadad  9S  amparas  From  tha  top  tabla  tha  normal  currant-carrying 
capacity  of  this  faadar  in  May  is  tSt  amparas,  of  which  95  amparas  is  60%.  In  tht  pottom 
tabla  undtr  tha  heading  of  'Duration-  /  Hour"  and  "Pray  tout  X  bf  Normal  Sating’of 
00%  it  will  ba  found  that  tha  faadar  will  safaly  carry  133%  of  tha  Normal  Kattng,  that 
It,  iliX  of  15$  amparas  Tha  faadar  will  tharafora  safaly  carry  210 amparas  par  phasa 
or  »  fe<*/  capacity  of  2400  ffya 


Form  of  workmg  tabulation  derived  from  graph  and 
used  by  New  Orleans  Company 

This  Is  not  a  general  table ;  it  applies  only  to  the  line  designated. 


Total  Thermal  Resistance  from  Copper  to  Base  Point 


60  70  80  90 


Temporary  PerCent  of  Normal  Rating 


Graphic  determination  of  temporary  current 
capacities  of  underground  cables 

In  order  to  use  this  chart  It  is  necessary  to  know  the  thermal 
capacity  of  the  cable,  (C),  in  watt-hours  per  foot  per  degree 
Centigrade,  the  total  thermal  resistance  from  copper  to'  a  base 
point,  tRik),  the  seasonal  normal  rating  of  the  cable  and  the 
l)ercentage  of  normal  load  which  has  been  carried  for  several 
hours  previous  to  the  addition  of  more  load.  The  curve  is  entered 
at  the  left,  a  horizontal  line  corresponding  to  the  thermal  capacity, 
(C),  being  followed  to  its  Intersection  with  the  diagonal  line 
representing  the  thermal  resistance  (Rik).  A  vertical  line  is  then 
followed  down  to  the  curve  of  time  representing  the  number  of 
hours  during  which  the  additional  load  is  to  be  carried  and,  from 
this  point  of  meeting,  a  horizontal  line  is  carried  to  the  right  to 
intersect  the  curve  of  previous  percentage  of  normal  rating.  The 
abscissa  of  this  intersection  is  the  percentage  of  normal  rating 
that  may  be  maintained  during  the  number  of  hours  taken. 


ance  of  those  in  charge  of  cable  loadings,  there  has 
been  provided  in  the  New  Orleans  utility  a  tabulation 
from  which  may  be  read  directly  the  permissible  load 
for  stated  jieriods.  This  tabulation  is  reprotluced  here 
simply  as  an  example.  The  values  stated  in  it  apply 
only  to  the  particular  cables  designated  and  to  no  others. 
The  tabulation  must  be  recalculated  to  apply  to  any 
other  cables. 

The  chart  is  the  graphical  solution  of  the  formula : 

a:  =  y  /Cl*  (1  —  AV) 

which  is  based  entirely  on  the  amount  of  heat  which 
a  cable  is  capable  of  absorbing  for  a  given  temperature 
rise.  The  formula  could  be  refined  by  taking  into  ac¬ 
count  the  increase  of  heat  dissipation  which  follows  a 
temperature  rise,  but  the  error  caused  by  the  neglect  of 
this  factor  is  small  and  is  on  the  side  of  safety  and  can 
therefore  be  overlooked.  It  has  also  been  assumed  that 
all  the  additional  losses  are  PR  losses.  This,  however, 
introduces  no  error  because  the  result  of  the  equation  is 
a  j)er  cent  ratio  of  the  given  datum  in  which  these  losses 
are  included. 
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The  derivation  of  this  formula  is  quite  simple: 

The  copper  temperature  before  the  application  of  a  temporary 
additional  load  must  necessarily  be  less  than  the  maximum  per¬ 
missible.  Under  steady  conditions,  the  difference,  T,  between 
these  two  temperatures  may  be  determined  by  the  relation. 

T  =  Ra{W-Wr)  (1) 

in  which, 

Rff^  z=  the  total  thermal  resistance  per  foot  of  cable  of  the  heat 
path  under  normal  loading  condition  from  the  copper  to  a  remote 
base  point, 

IV 1  =  the  watts  loss  per  foot  of  cable  that  has  not  been  exceeded 
for  several  hours  previous  to  the  application  of  the  temporary 
load,  and 

IV  =  maximum  permissible  watts  loss  per  foot. 

Also, 


which  may  be  written 

•«-/t  =  CT  (2) 

in  which 

tv  =  the  temporary  increment  in  watts  lost  per  foot  of  cable, 
h  =  time  in  hours  during  which  additional  losses  exist  and 
C  =  thermal  capacity  of  the  particular  cable  in  watt-hours  per 
foot  per  degree  Centigrade. 

Substituting  in  equation  (2)  the  value  of  T  from  equation  (1), 
the  following  expression  is  obtained : 

tvh-CRtniW—W,)  (3) 

Let  I  =  normal  full  load  current  capacity  of  the  cable. 


h  =  current  not  exceeded  for  several  hours  previous  to  increase, 
7.1  =  allowable  current  capacity  for  h  hours,  and  taking 

K  =  — ^multiple  of  normal  full  load  current  which  may  be 


carried  for  h  hours  provided  the  current  for  several  hours 
previous  has  not  exceeded  Ki  fraction  of  the  same  normal  full 
load  current,  and 


Ki  fraction  of  normal  full  load  current  not  exceeded  for 


several  hours  previous. 

By  taking  current  values  corresponding  to  the  watt  losses  and 
reducing  them  to  fractions  of  normal  full  load  current,  the 
formula  from  which  the  graph  is  drawn  may  be  obtained. 

Taking  watts  loss  equal  to  RR,  equation  (3)  becomes 
iI/R  —  h^R)h  =  CRtK(RR  —  h^R) 
which,  divided  by  R,  is 

(I/-I^)hz=CRtn(R-h^) 

Dividing  through  by  Rh  and  substituting  values  for  K  and  Kt 
gives 


a:=— AV 


CRth 

h 


(1-A.=*) 


from  which. 


K  = 


+  (1-AV) 


CRth 

h 


Remote  Indication  of  Water  Level 

N  A  New  England  hydro-electric  plant  having  a 
switchboard  350  ft.  distant  from  a  water  gaging 
device  and  50  ft.  lower  in  elevation,  the  operator  can 
observe  the  level  of  the  water  in  the  head  canal  without 
leaving  the  board  by  the  use  of  the  following  scheme: 

In  a  transformer  house  near  the  head  race  is  located 
a  1-in.  standpipe  12  ft.  high,  which  is  always  filled  with 
water  at  canal  level  except  when  a  shut-off  valve  is 
closed  during  extreme  high  water  periods.  In  the  stand¬ 
pipe  is  a  10-in.  ball  float  connected 
by  a  light  chain  and  piano  wire  to  a 
drum  extension  from  which  a  6-in.  x 
6-in.  insulated  cylinder  is  rotated  by 
the  rise  and  fall  of  the  float.  Re¬ 
sistance  wire  is  wound  around  the 
cylinder  and  connected  by  collector 
rings  across  a  125-volt  direct-current 
circuit  supplying  about  0.5  amp.  The 
switchboard  carries  a  125-volt,  direct- 
current  voltmeter  calibrated  to  read 
in  feet  and  tenths.  From  this  volt¬ 
meter  one  wire  is  run  to  the  trans¬ 
former  house  before  mentioned  and 
one  wire  is  connected  to  one  side  of 
the  direct-current  circuit  supplying 
energy  to  the  resistance  on  the  in¬ 
sulated  drum,  and  on  the  other  side 
to  a  movable  arm  with  a  contactor 
roller  which  travels  over  the  spiral 
resistance  wire  as  the  standpipe  float, 
in  changing  its  level,  causes  the  in¬ 
sulated  drum  to  rotate.  The  direct 
current  from  the  power  station  to  the 
recording  device  in  the  transformer 
station  is  carried  on  a  three-conductor 
underground  cable,  one  wire  for  the 
voltmeter,  one  for  the  permanent 
resistance  and  one  common  to  both. 

The  voltmeter  was  purchased  wdth  a 
blank  scale  and  calibrated  locally. 


When  the  float  is  at  such  a  level  as  to  cause  the  con¬ 
tactor  roller,  which  is  connected  to  one  voltmeter  lead,  to 
cut  out  all  the  resistance  of  the  spiral,  the  voltmeter 
reads  0  volts  or  elevation  596.2  ft.,  the  lowest  head  ever 
used.  When  the  float  is  at  such  a  level  as  to  cause  the 
contactor  roller  to  cut  in  all  the  resistance,  then  the  volt¬ 
meter  reads  125  volts  or  elevation  604.0  ft.  A  miniature 
vertical  gage  of  approximately  one-third  scale  is  located 
at  the  end  of  the  measuring  device  for  local  observation. 

This  device  has  been  in  use  for  two  or  three  years 
and  has  been  a  great  deal  of  assistance. 


f Resistance  coils 
I  on  drum 

I 

,  j  A" - Rofoifing  drum 


F# 


actuated  by 
float  in  standpipe 

Collector  r/ngis 
for  energizing 
resistance  coils 

■  Traveling  contact 
roller  which  moves 
from  end  to  end 
of  rotating  drum 
over  resistance  coils 


J conductors  between 
gaging  station  and 
power  station 


Voltmeter  calibrated 
to  read  water 
elevation^ 


/25  volt  bC.  station  bus 


Connections  of  head  water  indicator  and  standpipe  and  transmitting  dei’icc 
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Necessity  for 

Public  Understanding 

Three  essentials  for  utility  progress  are  good  service, 
fair  rates  and  public  understanding.  The  biggest  job 
that  now  confronts  us  is  the  achievement  of  the  third 


By  Martin  J.  Insull 

President  Middle  H'est  I'lilities  Company 


Martin  J.  Insull 


I 


Good  service  at  the  lowest  prices  consistent  with 
good  business  judgment  is  both  the  foundation 
and  the  goal  for  the  successful  public  utility  com¬ 
pany.  Upon  that  foundation  the  great  structure  of  the 
electric  industry  has  been  patiently  reared;  toward  that 
goal  moves  the  astonishing  but  natural  development  of 
the  industry  to  a  degree  which  will,  it  seems,  tax  popular 
comprehension. 

From  a  purely  selfish  viewpoint  it  is  assuredly  as  im¬ 
portant  to  the  public  itself  as  to  the  electric  light  and 
power  industry  that  the  public  have  a  full  understanding 
of  the  circumstances  which  brought  the  industry  to  its 
present  complex  state.  That  importance  the  indusyy 
has  long  recognized.  Official  cognizance  of  the  necessity 
was  taken  by  the  National  Electric  Light  Association  as 
early  as  1920,  when  a  formal  and  definite  program  of 
public  information  was  embraced  by  the  association. 

That  program  has  been  the  subject  of  much  talk  and 
some  criticism  in  recent  months,  but  it  was  undertaken 
as  a  duty.  It  is  as  much  a  duty  as  giving  good  service 
and  charging  fair  rates.  That  it  was  conceived  subse¬ 
quent  to  these  two  other  basic  duties  of  the  business  is 
no  reflection  on  its  importance,  but  rather  a  recognition 
coming  with  the  great  growth  of  the  business.  That  its 
principal  criticism  has  come  from  not  wholly  unpreju¬ 
diced  sources  is  a  tribute  to 
the  success  with  which  this 
work  of  informing  the  public 
has  been  carried  on. 

Mistakes  have  been  made, 
of  course.  The  utility  indus¬ 
try  is  a  human  institution. 

But  it  has  maintained  a  record 
of  good  faith  kept  in  public 
service  which  will  never  seri¬ 
ously  suffer  in  comparison 
with  other  records  in  public 
service.  It  is  quite  as  con¬ 
scious  of  these  mistakes  as 
those  who  seize  upon  them  as 
possible  stepping-stones  to 
the  realization  of  personal 
ambitions. 

Be.iring  in  mind  that  the 
disclosures”  of  the  past  six 
months  are  but  background 
lor  promised  “revelations” 


to  come,  it  may  not  be  amiss  to  call  attention  to  the  fact 
that  the  electric  industry,  in  the  very  public  information 
activities  which  have  been  attacked,  long  since  told  the 
same  story.  In  1925  the  industry  announced  to  the 
nation  in  the  public  policy  report  of  the  National  Electric 
Light  Association  that,  “with  the  increasing  popularity 
of  utility  securities,  it  is  hardly  to  be  hoped  that  the  in¬ 
dustry  can  entirely  avoid  there  being  injected  into  its 
development,  by  some  who  use  its  popularity  for  their 
financial  advancement,  financial  practices  which  we 
should  be  the  first  to  criticise.”  That  warning,  made  in 
the  public’s  interest  quite  as  much  as  in  the  industry’s 
interest,  was  sounded  by  men  jealously  proud  of  the 
integrity  with  which  the  industry  as  a  whole  was  financed 
and  administered;  men  who  know  that  any  industry  not 
honestly  financed  and  administered  cannot  endure  and, 
therefore,  selfishly  anxious  to  protect  their  great  industry 
and  the  public  from  such  practices. 

But  endurance  is  not  all.  There  must  be  growth  com¬ 
mensurate  with  public  demand.  In  the  rise  of  national 
civilization  and  culture  the  electric  industry  has  become 
an  economic  and  social  necessity  in  the  development  of 
modern  progress.  The  industry  cannot  grow  at  the  pace 
demanded  of  it  unless  its  economies,  conveniences  and 
comforts  have,  besides  common  acceptance,  universal 

appreciation.  Of  the  two, 
appreciation,  which  can  result 
only  from  a  broader  under¬ 
standing,  is  the  more  vital. 
This  understanding  will  mean 
a  public  attitude  that  permits 
the  industry  to  run  along 
smoothly  in  the  individual 
communities,  in  the  separate 
states  and  in  the  nation.  The 
public’s  true  concern  for  the 
electric  utilities  is  that  they 
may  continue  to  develop  and 
expand  so  that  they  are  able 
to  meet  all  the  demands  for 
service  made  upon  them;  so 
that  the  public  can  secure  all 
the  kilowatt-hours  of  electric 
energy  when  and  where  it 
needs  them.  Finally,  appre¬ 
ciation  is  paramount  if  the 
industry  is  to  be  able  to  se- 


The  industry  is  not  in  a  position  to  stop 
and  permit  public  understanding  to  catch 
up  with  it,  so  the  task  of  widening  and 
broadening  public  understanding  becomes,  if 
anything,  the  first  of  the  industry’s  imme¬ 
diate  problems. 

This  is  no  criticism  of  the  general  job  that 
has  been  done,  though  recognising  its  mis¬ 
takes,  zvhich  even  critics  must  agree  have 
been  unimportant. 

But  a  bigger  and  better  job  must  be  done 
in  the  future. 

The  electric  light  and  poiver  company 
docs  not  ask  sympathy. 

It  is  entitled,  in  the  public  interest,  to  a 
fair  opportunity  to  secure  public  under¬ 
standing. 
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cure  the  lifeblood  necessary  for  its  future  development; 
enough  money  invested  in  the  business  so  as  to  make 
electric  service  possible  in  almost  limitless  quantities  over 
wider  and  wider  areas.  It  is  absolutely  vital  that  the 
public  understands  the  nature  of  the  utility  business  and 
appreciates  its  needs  in  order  that  the  utilities’  service  can 
continue  to  measure  up  to  the  public’s  requirements. 

Industry  Recognizes  Its  Problems 

The  industry  recognizes  far  more  than  the  public  its 
part  of  this  jol) — perhaps  the  biggest  job  yet  undertaken 
in  its  history.  It  is  a  job  the  proportions  of  which  loom 
up  as  impressively  as  those  of  wartime  iinancing.  Its 
difficulties  appear  quite  as  large  as  the  difficulties  coti- 
fronting  the  industry  when  it  had  to  find  a  way  for  pro¬ 
viding  electric  .service  to  small  towns  ecpial  in  every 
respect  to  that  of  metropolitan  areas.  Indeed,  finding 
that  way,  as  it  did,  through  public  utility  investment — or 
“holding” — companies,  .seems  to  have  created  the  prin¬ 
cipal  points  of  attack  upon  the  industry  for  tho.se  who 
assail  that  which  is  successful,  and  thereby  refute  the 
axiom  that  “honesty  is  the  best  policy,”  on  the  theory 
that  where  there  is  success  there  must  be  (piestionable 
methods  and  unfair  dealings. 

Based  on  the  diversity  of  the  jiroperties  brought  under 
their  direction,  these  public  utility  investment  comjianies 
establish  a  sound  financial  .structure  attractive  to  the 
investor.  With  the  neces.sary  capital  thus  made  avail¬ 
able  they  proceeded  to  unify  small  systems  and  replace 
inefficient  local  plants  with  economical  large  plants,  ade- 
(|uate  in  capacity  to  .serve  a  number  of  towns  and  a  wide 
surrounding  area,  'fhey  broadened  the  service  areas  of 
these  jilants,  embracing  enough  different  users  to  cause 
more  constant  and  economic  use  of  the  facilities.  By 
strengthening  the  investment  they  lowered  capital 
charges,  which,  together  with  reductions  in  operating 
costs,  resulted  in  lower  rates  for  service.  By  standing 
ready  with  ample  jiower,  they  released  small  town  in¬ 
dustries  from  the  principal  restriction  to  their  expan¬ 
sion,  and  they  went  out  into  the  surrounding  country 
with  power  for  the  development  of  natural  resources  and 
are  now  extending  power  to  the  farms. 

Inve.st.ment  Companies  Take  the  Lead 

Thus  these  public  utility  inve.stment  companies  blazed 
the  way  for  the  electrification  of  a  new  industrial  fron¬ 
tier  ;  they  made  inex|iensive  jiower  available  almost 
everywhere ;  they  made  it  possible  for  the  small  town  to 
share  iinjiressively  in  American  industrial  achievement ; 
they  are  now  heljiing  farming  to  a  power  level  with 
other  industry.  Then,  one  might  almost  say,  stopping 
for  breath  in  the  midst  of  this  accomplishment,  the  in¬ 
dustry  discovered  it  had  jiassed  the  danger  line  of  Owen 
1).  Voung’s  earlier  prophecy:  “It  was  fast  outrunning 
public  understanding.” 

Public  understanding  is  necessary  so  that  each  com¬ 
pany  will  have  the  support  of  the  public  in  its  endeavors 
to  give  to  the  country  the  best  service  possible  at  the  most 
reasonable  rate  consistent  with  good  business  judgment. 
This  country  has  achieved  an  eminence  in  the  industrial 
and  commercial  world  greater  than  that  of  any  other 
nation  under  a  policy  of  free  .scope  for  private  initiative, 
ownership  and  ojieration.  Those  nations  that  have  not 
followed  that  policy  are  raj)idly  embracing  it.  It  would 
be  well  if  tlie  nation,  l)efore  changing  that  policy,  would 
again  ponder  the  words  of  the  immortal  Lincoln:  “In 
all  that  the  people  can  individually  do  as  well  for  them¬ 
selves,  government  ought  not  to  interfere,” 


Trend  of  Remuneration 

National  Industrial  Conference  Board  publishes 
conclusions  regarding  general  wages  and  those 
in  electrical  manufacturing  industry 

The  importance  of  wages  in  general  industry  has  led 
the  National  Industrial  Conference  Board  to  make 
extensive  investigations  in  this  field,  the  results  of  which 
have  just  been  made  public  in  printed  form  under  the 
caption  “Wages  in  the  United  States,  1914-19.:?7.’’ 
Through  the  co-operation  of  a  large  number  of  manu¬ 
facturing  establishments,  building  trades  and  many  c(jm- 
panies  representing  various  branches  of  these  manufac¬ 
turing  industries,  data  on  wages,  employment  and  hours 
are  collected  and  published  by  the  board  each  month. 
The  present  volume  is  a  summation  of  these  data  since 
1914. 

In  general  there  are  four  phases  to  the  wage  question : 
Wages  in  their  relation  to  business  conditions,  wages 


Index  numbers  of  average  hourly  and  weekly  earnings 
and  employment ,  all  wage  earners,  electrical 
apparatus  manufacturing 

For  earninps  July,  1014  =  100;  for  employment  June,  1920  =  100,. 

and  prices,  wages  and  the  cost  of  living,  and  wages  and 
the  amount  of  employment. 

The  statistical  evidence  presented  in  this  study  makes 
it  clear  that  during  the  year  1927  there  was  a  remarkable 
stability  in  the  compensation  paid  labor  in  all  fields.  Did 
this  stability  in  wage  payment  imply  a  like  stability  in 
general  business  conditions  ?  The  board  finds  that, 
according  to  the  more  conspicuous  business  indicators, 
the  change  in  the  levels  of  business  activity  between 
1926  and  1927  is  nowhere  conspicuous.  The  year  1627 
exceeded  1926  in  the  production  of  raw  materials,  in  mail 
order  sales,  in  electrical  energy  consumption  by  manufac¬ 
turing  plants,  and  in  bank  debits,  while  the  value  of 
building  contracts  was  about  the  same  for  the  two  years. 
On  the  other  hand,  the  year  1927  fell  below  1926  in 
prices,  w'holesale  trade,  unfilled  orders  and  in  factory 
employunent.  The  detail  figures  show  that  no  general 
change  in  business  conditions  took  place  during  the  year 
which  would  make  the  stability  of  wages  a  matter  of  sur¬ 
prise.  During  these  two  years  there  was  an  undoubtedly 
close  relation  between  wages  and  business  conditions. 

The  board  points  out  that  there  is,  however,  a  contrast 
in  the  mobility  of  prices  and  of  wages.  Just  as  prices 
are  most  sensitive  to  business  changes  and  reflect  every 
ripple  upon  the  surface,  so  wages  are  among  the  least 
mobile  of  the  major  economic  factors  and  are  among  the 
last  to  be  affected  by  business  changes.  Only  when  such 
changes  are  profound  do  they  cause  perceptible  variations 
in  the  remuneration  of  labor.  A  general  and  continued 
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Composite  and  Classified  Payroll  Data — Electrical  Apparatus  Manufacturing 


1914 

J  uly . 

1920 

Third  Quarter. . 
J'ourth  Quarter. 

1921 

Third  Quarter. . 
Fourth  Quarter. 

1922 

Third  Quarter. . 
Fourth  Quarter. 

1923 

Third  Quarter. . 
Ft)urth  Quarter. 

1924 

First  Quarter. . . 
Second  Quarter. 
Third  Quarter. . 
Ft)urth  Quarter. 

1925 

First  Quarter. . . 
Second  Quarter. 
Third  Quarter. . 
Fourth  Quarter. 

1926 

First  Quarter.. . 
Second  Quarter. 
Third  Quarter. . 
Fourth  Quarter. 

1927 

First  Quarter.. . 
Second  Quarter. 
Third  Quarter. . 
Fourth  Quarter. 


No. 
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„iy 
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Hour- 

Week- 

•  Earn- 

Earn- 

Hour- 

Week- 
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Nos. 
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ings 

ly 

ly 

ings 

ings 

ly 

ly 

ings 

ings 

ly 

ly 

ings 

ings 

ly 
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49.8 

$0,272 

$13.52 

too 

100 

$0,220 

$11.47 

100 

100 

$0,300 

$14.78 

100 

100 

$0. 165 

$8.32 

100 

100 

.  101.6 

47.  1 

0.621 

29.21 

228 

216 

0.556 

27.20 

253 

237 

0.691 

32.87 

230 

222 

0.397 

17.42 

241 

209 

.  101.9 

47.3 

0.623 

29.47 

229 

218 

0.560 

27.26 

255 

238 

0.689 

32.86 

230 

222 

0.403 

18.04 

244 

217 

.  57.6 

41.3 

0.533 

22.00 

196 

163 

0.401 

17.60 

182 

153 

0.588 

24.27 

196 

164 

0.347 

13.53 

210 

163 

.  58.6 

42.6 

0.501 

21.35 

184 

158 

0.379 

16.85 

172 

147 

0.554 

23.51 

185 

159 

0.331 

13.98 

201 

168 

.  78.7 

44.2 

0.525 

23. 16 

193 

171 

0.364 

17.37 

165 

151 

0.551 

26.30 

184 

178 

0.329 

13.89 

199 

167 

88.5 

48.0 

0.509 

24.43 

187 

181 

0.378 

18.50 

172 

161 

0.566 

27.68 

189 

187 

0.337 

14.65 

204 

176 

100.0 

48.0 

0.584 

28.07 

215 

208 

0.443 

21.99 

201 

192 

0.647 

31.67 

216 

214 

0.374 

15.93 

227 

191 

99.  1 

46.6 

0.600 

27.99 

221 

207 

0.447 

21.19 

203 

185 

0.665 

31.39 

222 

212 

0.392 

16.83 

238 

202 

95.5 

46.7 

0.605 

28.23 

222 

209 

0.450 

21.36 

205 

186 

0.669 

31.56 

223 

214 

0.395 

17.21 

239 

207 

92.3 

46. 1 

0.602 

27.75 

221 

205 

0.447 

21.39 

203 

186 

0.667 

30.93 

222 

209 

0.399 

17.37 

242 

209 

85.2 

44.9 

0.601 

26.95 

221 

199 

0.444 

20.83 

202 

182 

0.665 

30.00 

222 

203 

0.401 

16.99 

243 

204 

82.7 

44.7 

0.599 

26.75 

220 

198 

0.444 

20.83 

202 

182 

0.665 

29.80 

222 

202 

0.411 

17.53 

249 

211 

85.  1 

45.9 

0.606 

27.86 

223 

206 

0.459 

22.04 

209 

192 

0.672 

31.08 

224 

210 

0.420 

18.22 

255 

219 

86.3 

46.0 

0.611 

28.  10 

225 

208 

0.461 

21.98 

210 

192 

0.678 

31.54 

226 

213 

0.403 

17. 14 

244 

206 

86.4 

46.8 

0.597 

27.95 

219 

207 

0.458 

21.99 

208 

192 

0.666 

31.52 

222 

213 

0.385 

16.91 

233 

203 

95.4 

47.3 

0.596 

28.22 

219 

209 

0.456 

21.84 

207 

190 

0.668 

32.07 

223 

217 

0.396 

17.74 

240 

213 

100.  1 

44.  1 

0.584 

27.55 

215 

204 

0  470 

23.06 

214 

201 

0.657 

31.71 

219 

215 

0.421 

18.06 

255 

217 

96.6 

46.8 

0.590 

27.62 

217 

204 

0.473 

22.81 

215 

199 

0.664 

31.82 

221 

215 

0.407 

17.  19 

247 

207 

95.2 

46.0 

0.594 

27.31 

218 

202 

0.477 

22.39 

217 

195 

0.662 

31.72 

221 

215 

0.424 

16.41 

257 

197 

96.5 

45.0 

0.595 

26.78 

219 

198 

0.477 

22.47 

217 

196 

0.662 

31.02 

221 

210 

0.430 

16.74 

261 

201 

89.0 

44.8 

0.608 

27.24 

224 

201 

0.478 

22.57 

217 

197 

0.672 

31.49 

224 

213 

0.431 

16.  14 

261 

194 

85.8 

45.5 

0.610 

27.75 

224 

205 

0.481 

22.40 

219 

195 

0.677 

31.86 

226 

216 

0.429 

16.  14 

260 

194 

86.2 

45.5 

0.610 

27.77 

224 

205 

0.485 

22.44 

220 

196 

0.678 

32. 17 

226 

218 

0.425 

16.  13 

258 

194 

87.9 

44.5 

0.613 

27.27 

225 

202 

0.490 

22.70 

223 

198 

0.680 

31.83 

227 

215 

0.425 

16.36 

258 

197 

rise  in  prices,  iiowever,  is,  as  a  rule,  followed  at  some 
distant  time  by  a  rise  in  wages.  Conversely,  a  long-con¬ 
tinued  fall  in  prices  may  result  in  a  decrease  in  wages. 
The  third  relationship  considered  in  the  report  is  that 
lietween  wages  and  the  cost  of  living.  Cost  of  living  is 
determined  very  largely  hy  the  retail  jirice  of  commodi¬ 
ties;  hence,  since  men  w'ork  not  for  the  money  they 
expect  to  receive,  but  for  the  commodities  they  expect 
to  purchase  with  that  money,  the  varying  price  of  com¬ 
modities,  shelter  and  essential  conveniences — that  is,  the 
cost  of  living — enters  very  materially  into  the  fpiestion 
of  wages. 

Ihe  board  is  of  the  opinion,  however,  that  an  even 
greater  movement  in  judging  the  wage  situation  is  the 
amount  of  employment.  Whether  wage  rates  change  or 
not.  the  position  of  the  w'age-earning  group  improves  as 
ertiployment  increases  and  deteriorates  as  unemployment 
becomes  more  and  more  frequent. 

W.xGF.s  i.\  Elfxtrical  Manui  acturing  Industry 

Til  its  tabulation  and  charts  on  the  past  trends  and 
wages  in  the  electrical  apparatus  manufacturing  industry 
the  conference  board  reflects  these  basic  influences  on 
wages  and  wage  trends.  The  average  hourly  earnings  of 
all  wage  earners  in  this  industry  were  more  than  doubled 
liuring  the  war  period,  advancing  from  27.2  cents  in 
1914  to  62.1  cents  during  the  fall  months  of  1920,  an 
increase  of  128  per  cent.  During  the  same  period  the 
cost  of  living  increased  by  between  105  and  93  per  cent 
and  the  purchasing  power  of  the  dollar  had  been  halved, 
h  would  appear,  therefore,  that  the  wage  earners  in  the 
electrical  manufacturing  industry  were  in  a  materially 
lH‘tt(  r  position  at  the  end  of  the  period  than  before  the 
war  in  that  their  incomes  had  been  increased  to  a  greater 
extent  than  had  the  various  items  entering  into  the  cost 
of  living. 

Then  came  the  business  depression  of  1921,  with  a 
continuous  drop  in  wages  lasting  until  the  close  of  1922. 
With  the  evolution  of  the  present  period  of  continued 
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high  industrial  and  business  operations,  starting  with  the 
opening  of  1923,  the  wages  of  the  employees  in  the  elec¬ 
trical  manufacturing  industry’  have  slowly  risen  until  in 
June,  1928,  the  average  hourly  earnings  were  61.6  cents, 
an  increase  of  about  126  per  cent  above  1914.  During 
the  same  fourteen-year  period  the  items  entering  into  the 
cost  of  living  had  increased  that  index  by  only  about  61 
per  cent.  It  would  appear  also  that  while  the  earnings 
of  employees  in  the  electrical  manufacturing  industry 
today  are  approximately  on  a  level  with  those  of  1920, 
the  cost  of  living  has  decreased  by  about  21  per  cent 
since  that  date  and  that  since  the  opening  of  the  year  * 
1923  the  wages  have  increased  by  about  21  per  cent, 
while  during  the  same  period  the  cost  of  living  has  in¬ 
creased  by  only  about  1.7  per  cent.  From  almost  any 
angle  the  wage  earners  in  the  electrical  manufacturing 
plants  are  financially  in  a  better  position  today  than  at 
any  time  in  the  history  of  the  industry. 


C'.ost  of  Installing  Three 
Regulators  1926 


Three  200-amp.  I.R.S.  regulators  $2,210.25 

Three  line  drop  compensators .  84.(M) 

40  ft.  bar  iron,  1  in.  x  i  in . .  1.72 

43  ft.  bar  iron,  H  in.  x  f  in. .  1.8() 

Miscellaneous  hardware  .  5.04 

Express  .  2.04 

169  ft.  flameproof  cable,  250,000  circ.mil,  5  kv . .  49.51 

42  ft.  control  cable,  19/22  4-conductor .  3.78 

25  ft.  control  cable,  19/22  5-conductor  .  4.00 

Thirty  porcelain  cable  cleats .  17.70 

106.5  gal.  transil  oil.  No.  10 .  24.50 

Miscellaneous  material  .  40.24 

Transportation  .  18.89 

Labor  . • .  360.97 

Liability  insurance  .  1.38 

Engineering  services .  59.43 

Expenses  .  37.89 


Total  .  $2,923.20 
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Ligmte  coal  mine  zi'ith  Golpa  station 
in  the  background 


Boiler  house  in  the  Golpa  station, 
Zi'here  lignite  is  burned 


The  120,000-hp.  Laiita  pozvcr 
station  in  Liisatia 
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Station  Practice 


The  368,000-ht>.  Klingenberg 
poiver  station  in  Berlin 


Germany  has  recently  built  several 
new  steam  stations.  These  plants 
embody  new  practices  in  many  ways  and 
are  of  interest  to  American  station 
engineers.  Cooling  towers,  lignite  fuel 
and  other  features  are  shown  in  the 
accom  pany  i  ng  i  1 1  u  st  rat  ion  s . 


A  110,000-hp.  turbo-genera¬ 
tor  unit  in  the  Klingenberg 
station 
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The  Public 

By  William  Buttervvorth* 

President  United  States  Chamber  of  Commerce 


Responsibility 
of  Business 


WITH  the  emergence  of  busi¬ 
ness  from  the  privacy  of 
yesterday  has  come  the  con¬ 
ception  of  business  as  the  servant  of 
its  public.  It  is  most  significant  and 
noteworthy  that  with  this  conception 
business  has  taken  on  a  new  dignity 
— the  dignity  of  higher  standards  of 
practice  ami  conduct.  To  be  sure, 
perfection  has  not  been  attained,  but 
let  him  who  doubts  that  marked' 
progress  has  been  made  recall  those 
unfortunate  maxims  more  or  less  in 
vogue  in  an  earlier  day;  “Let  the 
buyer  l)eware”  and  “The  public  be 
damned.”  'I'heir  error  has  long 
since  been  discovered,  and  the  busi¬ 
ness  man  who  still  holds  to  these 
mistaken  ])rinciples  is  the  exception 
and  not  the  rule. 

Yet  even  in  those  days  before 
business  had  really  awakened  to  a 
realization  of  its  proper  relation  and 
responsibility  to  the  community  at 
large,  its  contributions  to  progress  were  recognized.  It 
came  to  be  understood,  vaguely  i)erhaps.  that  the  world 
really  l^ecame  civilized  as  its  business  methods  and 
technicjue  improved,  and  as  men  learned  to  run  things 
on  plain  business  principles. 

Awakening  at  length  to  the  value  of  its  public  service 
and  to  the  dignity  of  its  place  in  the  scheme  of  things, 
business  began  to  assert  that  to  serve  a  jieojile’s  creature 
needs  is  quite  as  worth  writing  about  as  killing  them  in 
battle ;  that  it  is  ([uite  as  romantic  to  furnish  a  people 
with  the  utensils  of  useful  employment  as  to  squander 
heritage  in  warfare ;  that  it  is  quite  as  noteworthy  an 
achievement  to  house  a  |)eople  in  comfort  in  city  and 
town  and  upon  the  farm  as  to  lay  waste  a  country  with 
fire  and  sword. 

Out  of  this  realization  came  the  requirement  for  a 
literature  of  business — a  literature  to  interpret  business 
to  itself  and  to  its  public;  to  guide  it  into  useful  ways, 
to  assert  its  dignity  and  to  aid  it  in  the  fulle.st  discharge 
of  its  duties  and  responsibilities. 

Out  of  this  need  came  the  business  press. 

Vet  another  ])hase  of  the  acceptance  by  business  of 
its  status  as  a  servant  of  its  public  is  its  increasing  prac¬ 
tice  of  teamwork.  Once  business  became  convinced  that 
it  did  not  exist  selfishly  unto  itself  alone  it  began  to  nn- 
der.stand  that  it  needed  the  broader  vision  of  organization 
and  the  courage  of  collective  action  to  enable  it  to 
measure  up  to  its  requirements «and  responsibilities.  Our 
chambers  of  commerce,  local  and  state,  and  our  national 
chamber;  our  trade  associations,  state  and  national,  are 
the  logical  expression  of  this  conviction.  This  teani- 

*Abstract  of  address  /'resented  before  Associated  Business 
Publishers,  Inc.,  Xew  York,  \ov.  16, 


work  is  conceived  primarily  as 
a  means  to  enable  business  more 
fully  to  measure  up  to  its  respon¬ 
sibility  to  its  public. 

Business  fails  in  its  greatest  public 
responsibility  if  it  fails  itself  to 
outlaw  the  trickster  and  his  trick¬ 
ery  ;  not  waiting  for  the  public,  in 
its  outraged  confidence,  to  “call  the 
cops.” 

Enlightened  business,  eager  to 
fulfill  its  destiny  in  the  world,  asks 
freedom  of  initiative.  Properly  so. 
But  even  paramount  to  individual 
right  is  the  public  right,  and  the  in¬ 
dividual  who  forgets  that  larger 
right  must  bring  upon  himself  and 
his  enterprises  and  indeed  more  or 
less  upon  the  entire  business  com¬ 
munity  outbursts  of  public  wrath 
in  terms  of  legislative  and  govern¬ 
mental  regulation  that  may  hamper 
and  hamstring  a  legislative  liberty 
of  business  initiative.  Lawless,  de¬ 
structive  initiative  must  be  curbed.  It  must  be  curbed  in 
the  ]mblic  interest  and  it  must  be  curbed  in  the  interest 
of  lawful  business.  Organized  business  must  leml  and 
is  lending  a  willing  hand  to  this  curbing  through  its  own 
efforts  at  self-restraint  and  self-regulation.  This  aspira¬ 
tion  is  most  worthy,  and  it  is  to  the  credit  of  the  business 
press  that  it  is  bringing  its  influence  more  and  more  into 
aid  of  such  efforts. 

Moreover,  in  the  solution  of  many  of  our  business 
problems  involving  the  public  responsibilities  of  business 
the  sympathetic  attitude  of  government  is  necessary. 
This  does  not  mean  that  business  is,  or  should  become, 
a  petitioner  for  paternalistic  legislation.  But  it  is  right 
and  proper  that  business  seek  support  for  legislative 
policies  that  open  the  way  for  the  collective  wisdom  of 
business  to  work  out  its  own  welfare,  mindful  that  its 
largest  good  is  always  the  public  good.  As  the  exponent 
for  such  aspirations  the  business  press  has  before  it  an 
opportunity  for  mo.st  distinguished  and  most  effective 
service. 

I'oKl'M  AND  BrKSS  XkK.DKI) 

Thus  the  success  of  business  in  measuring  up  to  its 
public  responsibilities  depends  in  no  small  measure  upon 
the  courage  of  its  organizations  and  the  vision  of  its 
press.  The'organization  is  the  business  forum ;  the  busi¬ 
ness  senate.  Here  business  canvas.ses  and  clarifies  its 
opinion  and  arrives  at  its  decisions.  The  business  press, 
if  it  fully  measures  up  to  its  opportunity,  is  the  “guide, 
philosopher  and  friend,”  valued  in  counsel,  because  it  is 
as  free  to  caution  and  to  admonish  as  to  approve  md 
acclaim. 

Let  me  elaborate  that  idea.  I  am  a  thorough  believer 
both  in  business  organization  and  in  the  business  press. 


William  Buttenvorth 
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Both  are  potent  allies  of  business  and  industry.  But  let 
me  say  that  the  business  press  should  not  content  itself 
merely  with  reporting  business  deliberations  and  business 
decisions.  It  should  take  part  in  them.  And  in  saying 
this  I  have  no  thought  to  detract  from  the  value  of  the 
reporting  function.  That  I  know  to  be  most  valuable — 
that  interchange  of  business  experience.  It  enables  me  as 
a  manufacturer  in  Illinois  to  profit  by  the  successful 
methods  of  others,  and  it  enables  me  to  avoid  errors  that 
have  been  discovered  elsewhere.  That,  I  repeat,  is  a 
service  of  the  highest  order.  But  as  a  business  man,  as  a 
manufacturer,  as  a  member  of  trade  and  business  or¬ 
ganizations,  I  need,  too,  the  candid  advice  of  the  busi¬ 
ness  press.  The  business  paper  with  its  trained  observers 
scanning  the  business  horizon  naturally  has  a  wider  view 
and  an  even  better  perspective  upon  the  inter-relation  of 
business  events  and  movements  than  either  the  trade 
association  or  the  individual  business  man.  The  value 
of  this  detached  viewpoint  and  of  the  frank  and  friendly 
counsel  of  the  business  press  cannot  be  too  highly  esti¬ 
mated.  The  business  press  has  universal  contact  with 
business ;  it  has  the  opportunity  to  mirror  business  to 
itself,  and  fearlessly  to  advocate  sound  policies  and  win 
for  them  the  approval  of  both  business  and  the  public. 

Moreover,  never  was  the  opportunity  greater  than 
now  for  the  business  press  to  make  itself  indispen. sable 
to  business  and  industry.  Never  had  it  a  like  opportunity 
to  stimulate  leadership.  For  our  business  world  is  a 
rapidly  changing  world.  In  all  its  phases  its  processes 
are  undergoing  almost  revolutionary  readjustments. 
These  require  a  new  strategy,  new  tactics,  new  methods 
and.  above  all,  unflagging  fortitude  and  courage. 

HrsiNKSs  Pkkss  XKK»En  • 

The  business  press,  therefore,  needs,  it  seems  to  me. 
to  make  of  itself  more  than  an  accurate  chronicler  of 
events.  The  business  publication  that  fully  grasps  its 
present  opportunity  will  readjust  itself  to  these  changing 
conditions  and  interpret  them.  It  will  look  beyond  the 
things  of  today  and  ]>oint  the  way  to  .sane  procedure  for 
tomorrow.  It  will  serve  as  a  clearing  house  of  ideas.  It 
will  evolve  new  ideas. 

It  will  not  lull  its  readers  into  a  false  security  by  con¬ 
tinuous  sounding  of  the  note  that  all’s  well  in  the  best 
possible  of  business  worlds  if  and  when  it  knows  that 
far-reaching  change  is  just  around  the  corner.  It  will, 
rather,  keep  its  readers  alert  and  stimulate  their  indi¬ 
vidual  thinking  by  candid  discussion  of  facts  and  new 
ideas  and  changes  it  sees  in  the  offing.  It  may.  now  anrl 
then,  have  an  unpalatable  truth  to  tell  and  the  telling  may 
make  some  of  its  readers  angry.  They  may  even  write 
in  and  “sto])  their  subscriptions.”  But  even  an  angry 
subscriber  can’t  turn  aside  the  current  of  events,  nor 
make  black  white,  but  if  the  watchman  in  the  tower  be 
asleep,  then  there  is  indeed  none  to  warn  of  approaching 
danger. 

.'\b(ive  all  else  it  will  .seek  out  those  flaws  and  deteriora¬ 
tions  within  business  and  industry,  those  bad  practices 
which  tend  to  undermine  and  destroy  the  good  name 
of  business,  and  will  vigorously  counsel  measure.s — 
measures  to  be  undertaken  by  business  itself — to  .scotch 
these  evils.  It  will  team  up  effectively  with  organized 
business — not  to  take  the  place  of  organization — but  to 
.?ive  to  business  organization  the  immense  weight  of  its 
influence  in  the  great  task  of  fulfilling  the  obligations 
which  the  public  has  every  right  to  expect  business  fully 
to  assume  and  as  fully  to  discharge. 

Novcwbrr  24 J928  —  Electrical  World 


Precautions  During  Installation 

that  Avoid  Breaker  Trouble 

By  H.  G.  MacDonald 

Circuit  Breaker  Engineering  Department, 

W estinghouse  Electric  &  Manufacturing  Company 

The  author  emphasizes  some  steps  in  receiving. 

erecting  and  adjusting  oil  circuit  breakers  that  are 
frequently  overlooked  or  slighted  to  the  user’s  detriment. 
Since  it  is  most  important  that  circuit  breakers  func¬ 
tion  in  emergencies  involving  short  circuits  and  prevent 
serious  damage  to  other  important  parts  of  the  system, 
it  is  essential  that  the  apparatus  be  properly  installed  in 
the  first  place,  and  subsequently  subjected  to  periodic 
inspection  that  will  keep  the  operator  aware  of  the  con¬ 
dition  of  the  breaker  at  all  times  and  permit  the  main¬ 
tenance  required  to  keep  it  operating  at  highest  efficiency, 

pROTFXT  FROM  WeATHER  AND  DiRT 

The  care  given  apparatus  should  begin  with  its  receipt 
on  the  premises  at  the  plant.  The  consignor  has  taken 
certain  precautions  in  the  packing  and  shipping  of  the 
breakers  to  protect  the  parts  against  damage  during  ship¬ 
ment.  But  the  parts  should  not  be  left  exposed  in 
shipping  crates  indefinitely.  Certain  parts  are  composed 
of  non-vitreous  insulating  material  which  is  susceptible 
to  moisture.  Metal  parts  are  often  of  corrosive  material 
and  while  rust-proofed  sufficiently  for  service  conditions 
will  not  remain  rustless  under  continued  exposure  to 
atmosphere  and  moisture.  The  apparatus  should  there¬ 
fore  be  suitably  housed  if  it  is  not  possible  to  install  it 
immediately  under  practically  operative  conditions,  when 
it  will,  of  course,  be  self -protecting.  If  there  is  concrete 
construction  work  in  progress  a  small  amount  of  trouble 
and  time  expended  to  protect  the  apparatus  from  the  dust 
and  grit  incident  to  this  work  will  save  hours  of  time  for 
dismantling  and  cleaning  later  if  this  precaution  is  over¬ 
looked.  Circuit  breaker  shafts  and  bearings  do  not  work 
any  Ijetter  than  any  others  if  filled  with  dirt  and  grit. 

Adequate  Anchoring  Essential 

The  ]>eTformance  of  the  breaker  under  short-circuit 
stress  will  dejiend  to  a  large  degree  iqion  the  adequacy 
and  permanence  of  the  foundation  which  has  been  pro¬ 
vided  for  it.  It  must  be  solid,  sufficiently  reinforced  to 
prevent  an  uneven  setting  that  would  destroy  the  align¬ 
ment  and  must  have  anchorages  imbedded  in  it  for  secur¬ 
ing  the  breaker.  These  anchorages  should  conform  with 
the  .suggestions  of  the  manufacturer,  who  is  familiar  with 
the  heavy  reaction  which  the  holding-down  means  must 
impose  when  the  breaker  operates  under  load.  Inade- 
quately  anchored  breakers  have  frequently  shifted  suffi- 
cientlv  to  interfere  seriously  with  successful  functioning. 

The  skids  and  crating  wdth  which  the  breaker  is 
shipped  will  probably  be  fotmd  convenient  in  moving  it 
from  the  car  to  its  permanent  location  and  will  protect  it 
(luring  this  ojieration.  Bracing  is  usually  employed  which 
will  prevent  racking  or  springing  of  the  parts  during 
transit.  Time  and  trouble  and  possible  damage  to  appa¬ 
ratus  will  be  saved  while  uncrating  and  unpacking  if  a 
little  time  is  spent  in  planning  and  preparation  for  the 
reception  and  placing  of  the  various  pieces,  having  in 
mind  the  final  location  and  order  of  assembly  of  the  units. 

There  are  always  identification  marks  on  the  parts 
entering  into  an  assembly.  By  keeping  groups  under 
the  same  identification  marks  together  the  complete 
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breaker  can  be  more  readily  assembled  and  will  function 
more  smoothly  because  the  correspondingly  identified 
parts  fitted  and  operated  together.  This  does  not  mean 
that  parts  are  not  interchangeable,  but  simply  that  the 
parts  identified  by  the  same  number  have  been  “worked 
in”  together  and  will  work  smoothly  if  again  put  to¬ 
gether.  If  the  erection  foreman  is  not  entirely  familiar 
with  the  apparatus  to  be  unpacked  and  set  up,  his  time  will 
be  well  spent  if  he  goes  over  the  instructions  accompany¬ 
ing  the  breaker  and  takes  advantage  of  suggestions  there¬ 
in.  Erection  men  sometimes  consider  that  it  is  a  reflection 
on  their  ability  to  be  asked  to  consult  an  instruction  book. 
The  manufacturer  does  not  necessarily  doubt  their  ability 
finally  to  attain  the  results  desired,  but  can  often  suggest 
short  cuts  which  will  save  time  and  effort  and  frequently 
prevent  an  impression  of  inadequacy  or  complication. 

It  seems  unnecessary  to  suggest  that,  before  beginning 
to  unpack,  a  check  should  be  made  to  see  if  all  packages 


listed  in  the  shipping  report  are  at  hand.  It  should  be 
equally  superfluous  to  urge  care  in  unpacking,  not  to 
wreck  boxes  and  crates  with  sledge  and  Ijar  and  run  the 
risk  of  also  wrecking  some  fragile  portion  of  the  appa¬ 
ratus.  However,  cases  are  known  of  disregard  of  such 
precautions  with  disastrous  results.  Lost  parts  are  many 
times  the  result  of  assuming  that  the  packing  material 
in  a  box  conceals  no  more  than  the  large  object  first 
revealed. 

There  is  usually  a  sequence  of  operations,  which  if 
properly  followed  greatly  simplifies  the  set-up  and  ad¬ 
justments.  Detail  assemblies  are  often  grouped  in  such  a 
manner  that  they  can  be  handled  as  units.  Adjustments 
if  made  and  checked  in  the  proper  order  can  be  secured 
in  much  less  time  than  if  attempted  in  some  other  order. 
Before  condemning  the  piece  of  apparatus  because  it  ap¬ 
parently  has  failed  to  assemble  and  function  properly,  give 
the  supplier  the  benefit  of  the  doubt  and  assume  that  the 
statement  that  the  device  has  been  assembled,  tested  and 
operated  successfully  before  it  was  sent  out  is  correct. 
Check  the  instructions  aeain  carefully  and  the  chances 


are  good  that  the  solution  of  the  difficulty  will  be  found. 

Control  voltages  are  supposed  to  be  checked  at  the  coil 
terminals,  not  at  the  control  board.  This  may  account 
for  an  apparent  failure  to  operate  at  a  required  minimum 
voltage.  Coil  resistance  varies  with  change  in  tempera¬ 
ture,  and  a  coil  soon  heats  up  if  operated  repeatedly. 
In  checking  breaker  operation,  resistance  readings  must 
be  reduced  to  25  deg.  C.,  the  standard  base  temperature. 
Occasionally  an  unwarranted  drop  may  occur  in  the  con¬ 
trol  circuit,  and  the  breaker  coil  may  not  be  receiving  the 
voltage  to  which  it  is  entitled.  Operating  speeds  are 
given  on  the  basis  of  the  normal  voltage  at  the  coil  at 
25  deg.  C. 

Proper  functioning  of  the  complete  assembly  and 
smooth  operation  over  the  range  of  control  voltage  will 
be  obtained  if  each  part  of  each  unit  is  individually  tried 
out  for  friction,  interference,  too  much  play,  etc.  Any 
factor  tending  to  prevent  proper  co-ordination  of  all 

parts  when  finally  connected 
together  can  best  be  elimi¬ 
nated  as  the  assembly  pro¬ 
gresses.  If  the  erector  is  sure 
that  each  pole  unit  has  the 
proper  setting  of  levers  and 
stops  and  has  adequate  con¬ 
tact  pressure  when  its  levers 
are  in  position  against  these 
stops,  then  if,  when  he  makes 
final  connection  between  the 
units,  one  pole  fails  to  come 
into  proper  contact  position, 
he  can  be  reasonably  sure  the 
trouble  is  in  the  connecting 
means.  Rather  than  disturb 
the  levers  and  stops  in  the 
unit,  the  erector  will  then 
make  the  required  readjust¬ 
ment  to  the  connecting  mem¬ 
ber,  because  he  knew  that  he 
erected  the  unit  correctly 
when  he  checked  its  setting. 
A  warning  that  is  worth  heed¬ 
ing  is  to  “check  these  settings 
against  the  instructions  — 
don’t  guess  at  them.”  Unless 
such  a  systematic  method  is 
followed  the  installer  will  find  himself  hopelessly  tangled 
and  will  eventually  have  to  start  all  over  with  the  pole- 
unit  adjustments. 

One  of  the  operations,  which  seems  on  the  face  of  it 
to  be  about  the  simplest  of  the  entire  installation,  may 
prove  to  be  the  most  troublesome,  viz.,  the  safe  intro¬ 
duction  of  oil  into  the  circuit  breaker  tanks.  If  this  is 
done  during  cold  or  wet  weather  almost  endless  filtering 
and  testing  may  be  necessary  unless  certain  comparatively 
simple  precautions  are  observed.  Very  complete  instruc¬ 
tions  for  handling  this  step  accompany  the  oil  shipments 
and  they  are  worthy  of  close  attention.  However,  all  ot 
this  care  may  go  for  naught  unless  the  completed  as¬ 
sembly  is  made  tight  against  admission  of  rain,  snow  or 
other  moisture.  There  are  certain  outlets  from  the  pole 
units  which  must  be  made  tight.  Connection  parts  be¬ 
tween  units  for  connecting  rods  and  for  transformer 
leads  and  the  vent  piping  must  all  have  tight  joints  or  else 
moisture  will  penetrate  the  structure,  with  disastrous 
results.  Many  of  these  joints  must  be  made  by  the 
erector. 


Many  times  parts  of  the  bracing  and  crating  can  well  he  left  in  place  until  the 
breaker  is  in  its  permanent  position 
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Hydro-Electric  Development 
and  Steam  Equipment 

The  Maentxvrog  Hydro  -  Electric 
Scheme. — Description  of  the  design  and 
construction  details  of  recent  develop¬ 
ments  in  Wales,  with  particular  refer¬ 
ence  to  the  new  water-power  plant  in 
the  Afon  Prysor  Valley.  The  Maent- 
wrog  hydro  station  is  etjuipped  with 
three  7,500-kva.  turbo-generators  and 
operates  under  a  maximum  static  head 
of  630  ft.  Horizontal  impulse  water 
turbines  are  used,  each  being  provided 
with  two  runners  in  a  single  casing  and 
keyed  to  the  same  shaft.  Four  nozzles 
per  turbine  are  provided,  so  arranged 
that  two  jets  impinge  on  the  buckets  of 
each  runner.  The  direct-connected  al¬ 
ternators  are  of  the  standard  low-speed, 
salient-pole  type,  operating  at  6,6(X) 
volts.  Iron-clad  switchgear  is  utilized 
and  the  power  is  transmitted  at  66  kv. 
to  a  neighboring  point. — Electrical  Rc- 
vicxe  (England),  Oct.  26,  1928. 

Pulvericed  Fuel  Plant  for  the  Use  of 
Colliery  JPaste. — A  generating  plant 
utilizing  pulverized  fuel  but  operating 
with  colliery  waste  as  a  supply  is  de¬ 
scribed  in  this  article.  The  fine  coal 
formerly  removed  at  the  colliery  by 
washing  is  now  taken  out  in  the  dry 
state  by  passing  the  coal  down  a  long 
inclined  screen  to  the  washery,  where 
the  dust  and  small  stuff  separates  by 
gravity  and  is  collected  in  a  chute  below 
the  screen.  The  various  mechanical 
features  of  the  plant  and  the  methods  of 
preparing  the  fuel  have  been  fully  de¬ 
scribed.  The  possibility  of  utilizing 
material  which  has  been  designated  as 
coal  refuse  and  has  hitherto  been  con¬ 
sidered  unsalable,  at  the  colliery  de¬ 
scribed,  has  been  pointed  out. — Engi¬ 
neering  (England),  Oct.  26,  1928. 


Generation,  Control,  Switch¬ 
ing  and  Protection 

Remote-Control  System  Without  Pilot 
ll'ire  for  Alternating-Current  Nehvork. 
—  M.  Durep.mre.  —  V'arious  methods 
have  been  advocated  in  the  past  for  the 
transmission  of  impulses  over  distribu¬ 
tion  wires  to  remotely  close  or  open  cer¬ 
tain  circuits,  such  as  street  lamps,  or  to 
change  meters  from  one  to  another 
tariff.  All  of  these  methods  required 
either  a  separate  pilot  wire  or  a  high- 
frequency  generator.  The  present  ar¬ 
ticle  suggests  a  novel  method,  suitable 
lor  alternating-current  systems  with 
neutral  wire,  in  which  a  periodically  re¬ 
versing  direct  current  is  impressed  be¬ 
tween  the  neutral  wire  and  ground.  An 
electrically  driven  pendulum  produces 
rectangular  direct  -  current  impulses, 
which  are  sent  out  and  picked  up  by  a 
Simple  polarized  relay.  To  introduce 
selectivity,  a  second  relay  is  in  series 
'vith  the  pick-up,  responding  to  heating. 


This  second  relay  may  be  adjusted  to 
the  cumulative  heat  effect  produced  by 
any  chosen  number  of  individual  direct- 
current  impulses. — Rex’ue  Generate  de 
VElectricitc,  Oct.  6,  1928. 

Hydro-Station  Pen ff eyre. — L.  Favrat 
and  V.  Abrezol. — A  recently  completed 
Swiss  water-power  station  is  described 
in  this  article,  which  utilizes  60,(X)0  gal. 
of  water  per  minute,  under  a  head  of 
1,300  ft.  One  penstock,  A  of  a  mile 
long  and  47  in.  in  diameter,  constructed 
of  welded  steel  pipes,  carries  the  water 
to  the  power  house,  in  which  are  in¬ 
stalled  two  5jfX)0-  and  one  3,000-hp.  Pel- 
ton  type  wheels,  each  for  a  speed  of  750 
r.p.m.,  coupled  directly  to  two  4,400-  and 
one  2,600-kva.,  three-phase,  50-cycle, 
6,000-volt  generators,  .^n  unusual  fea¬ 
ture  of  this  station  is  a  2,000-kva.  in¬ 
duction  voltage  regulator,  which  is 
interposed  between  the  double  busbar 
.system.  Controlled  by  an  automatic 
power  factor  regulator,  this  arrange¬ 
ment  permits  the  independent  supply  of 
two  main  centers  of  power  consumption, 
irrespective  of  voltage  variations  within 
the  limits  of  5,200  and  6,000.  For  a 
nearby  supply  two  feeders,  directly  from 
the  busbars,  furnish  5.6  kv.,  while  two 
radiator  type  5,000-kva.  transformers 
feed  a  1 16-kv.  transmission  line.  Three 
single-pha.se,  120-kv.  circuit  breakers,  of 
a  rupturing  edacity  of  750,000  kva., 
control  this  high-voltage  line.  The  en¬ 
tire  equipment  is  installed  indoors. — 
Bulletin  de  V Association  Suisse  des 
Electriciens,  Oct.  22,  1928. 

Units,  Measurements  and 
Instruments 

One-Piece-Porcelain  Current  Trans¬ 
former. — W.  Reiche. — The  well-known 
advantages  of  the  bar  type  current 
transformer,  particularly  its  absolute 
safety  against  damage  due  to  short- 
circuit  forces,  made  it  desirable  to  devise 
a  similar  construction  for  smaller  cur¬ 
rents,  where  several  primary  turns  are 
required.  This  seems  to  have  been  ac¬ 
complished  with  the  so-called  one-piece 
porcelain  type.  Seven  years  of  practical 
experience  indicate  a  fully  satisfactory 
performance  even  under  the  most  ad¬ 
verse  conditions.  The  main  bo<ly  repre¬ 
sents  a  double  conical  porcelain  bushing 
with  small  petticoats  for  indoor  use,  and 
large  ones  for  outdoor  service,  with  a 
square  cylinder,  piercing  the  bushing 
horizontally  through  its  middle  plane. 
This  gives  a  somewhat  complex  piece  of 
porcelain.  The  primary  lead  enters  on 
top,  makes  a  few  turns  around  the  out¬ 
side  of  the  internal  cylinders  and 
emerges  at  the  bottom.  The  inside  of 
the  porcelain  is  then  filled  out  with  a 
mixture  of  sand  and  graphite.  The  for¬ 
mer  prevents  dislocation  of  the  turns, 
the  latter  distributes  the  static  field. 
Iron  core  and  secondary  winding  pene¬ 
trate  through  the  inner  part  of  the 
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horizontal  porcelain  cylinder.  A  varia¬ 
tion  of  porcelains  are  available  for  types 
of  30  to  120  amp.  and  test  voltages  of 
42  to  119  kv.  In  addition  to  being 
short-circuitproof,  the  absence  of  oil  or 
compound,  low  stray  leakage  and  ample 
heat  capacity  are  said  to  constitute  im¬ 
portant  features  of  this  new  type. — 
Elektrotechnik  und  Maschinciibau,  Oct. 
21,  1928. 

Effect  of  Clearance  and  Displace¬ 
ment  of  Attracted  Disk  and  Also  of  a 
Certain  Arrangement  of  Conducting 
Hoops  Upon  the  Constant  of  an  Elec¬ 
trometer. —  Chester  Snow.  —  The  au¬ 
thor  has  derived  formulas  for  the  force 
upon  the  attracted  disk  of  an  absolute 
electrometer.  These  take  account  of 
the  clearance  between  the  attracted 
disk  and  its  guard  plane,  their  relative 
displacement  and  the  separation  of  the 
plates.  The  effect  of  using  a  set  of 
conducting  hoops  to  compensate  for  the 
finiteness  of  the  movable  plate  has  also 
been  computed. — Bureau  of  Standards 
Journal  of  Research,  October,  1928. 

Transmission,  Substations  and 
Distribution 

Distance  Relay.  —  J.  Stoecklin.  — 
.Selective  network  protection  for  long 
and  interconnected  transmission  systems 
aims  at  the  localizing  of  faults  with  a 
minimum  of  disturbance  to  the  sound 
parts  of  the  system.  This  requires  the 
response  of  relays  and  suhsefjuent  open¬ 
ing  of  breakers  strictly  confined  to  the 
source  of  fault.  A  new  design  of  such 
a  selective  relay  is  described,  which  is 
claimed  to  fulfill  the  above  requirements 
with  a  hitherto  unattained  accuracy  and 
precision.  It  consists  of  a  mechanical 
combination  of  three  instruments :  An 
impedance  relay  of  the  electromagnetic 
type,  a  spring-actuated  time  element,  and 
a  cross-coil  ohmmeter,  controlling  auto¬ 
matically  the  tripping  time.  \  mechan¬ 
ical  cam  connection  is  provided  between 
the  relay  and  the  ohmmeter.  Among  the 
features  of  this  new  instrument  may  be 
mentioned  instantaneous  resetting,  selec¬ 
tive  time  up  to  five  seconds,  63  watts 
energy  consumption,  high  sensitiveness 
to  current  reversal,  insensitiveness  to 
current  variations  of  up  to  twenty  times 
rated  current.  Practical  experiences  are 
quoted  from  a  number  of  installations 
and  test  set-ups. — Broxen,  Boveri  Mit- 
teilungcn,  October,  1928. 


Illumination 

Street-Lighting  Costs  per  Capita  and 
per  Kiloxvatt-Hour.  —  Street-lighting 
costs  for  42  cities  in  the  United  States, 
with  per  capita  equivalents,  were  pub¬ 
lished  in  the  Electrical  World  for 
July  7,  1928.  In  the  report  of  the 
Hydro-Electric  Power  Commission  of 
Ontario,  issued  in  July,  there  is  a  table 
of  Canadian  cities  served,  also  reduced 
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to  a  unit  basis.  The  July  number  of 
American  Municipalities  ^ives  data  on 
fourteen  cities  in  Iowa,  d  be  most  com¬ 
prehensive  recent  compilation  is  con¬ 
tained  in  a  report  by  F.  W.  Ballard, 
which  j^ives  data  on  street  lijjhting  in 
270  municipalities.  The  article  sum¬ 
marizes  the  scope  of  these  various  com¬ 
pilations. — The  American  City,  October, 
1928. 


Victors  and  Control 

Effect  of  Commutating  Poles  Upon 
Brush  Currents. — C.  Sciienfek. — On 
direct-current  generators  with  several 
brushes  on  each  brush-holder  it  is  com¬ 
monly  assumed  that  the  total  current 
per  brush  holt  divides  equally  among 
the  brushes  on  the  holt.  E.xperimental 
investigation  by  the  author  disclosed  the 
surprising  and  hitherto  unknown  fact 
that  this  is  not  necessarily  true.  Irregu¬ 
lar  and  even  reverse  current  was  found. 
For  his  investigation  the  writer  in¬ 
sulated  the  individual  brushes  on  one 
brush  bolt  and  carried  each  brush  con¬ 
nection  to  an  ammeter.  Main  field  and 
commutating  poles  were  separately  ex¬ 
cited  from  storage  batteries,  with  a  reg¬ 
ulating  rheostat  in  the  latter  circuit,  to 
change  the  flux  in  the  auxiliary  poles. 
Under  or  over-excitation  had  marked  in¬ 
fluence  upon  the  current  distribution 
among  the  brushes.  A  theoretical  at¬ 
tempt  is  made  to  explain  this  phenome¬ 
non.  It  seems  that  for  a  loop  winding 
on  the  armature  equal  load  on  the 
brushes  is  assured  under  all  conditions 
With  an  armature  of  the  wave  type 
winding,  a  similar  current  equalization 
among  the  brushes  can  be  obtained  only 
with  correct  excitation  on  the  commutat¬ 
ing  poles;  that  is,  only  in  the  case  when 
the  reactance  voltage  is  perfectly  com¬ 
pensated. — lilektrotcchnik  und  Maschin- 
enbau,  Oct.  14,  1928. 

II  eat  Applications  and 
jMaterial  Handling 

An  Improved  Spark  Cap  Generator 
for  High-Frequency  Furnaces. — W.M.- 
TER  kosEMiAix  and  Frank  Adcock. — 
Many  high-frequency  furnaces  of  mod¬ 
erate  capacity  are  energized  by  oscilla¬ 
tions  generated  by  means  of  some  form 
of  spark  gap,  according  to  the  authors. 
A  recently  perfected  device  in  which  the 
spark  gap  consists  essentially  of  two 
water-cooled  copper  electrodes  sup¬ 
ported  so  that  their  lower  ends  are  just 
above  the  surface  of  a  mercury  pool  is 
described  in  this  article.  The  outer 
vessel  containing  the  mercury  is  also 
water  cooled,  and  the  whole  apparatus 
is  made  approximately  airtight  by 
means  of  a  large  spring  lid  and  washer. 
Both  electrodes  are  supported  laterally 
and  insulated  from  the  outer  metal  pot 
or  containing  vessel  by  tubes  of  fused 
silica.  The  inclosed  chamber  is  filled 
with  hydrogen  before  sparking  is  com¬ 
menced.  care  being  taken  to  eject  all  air 
to  avoid  the  risk  of  explosion.  A  con¬ 
tinuous  supply  of  hydrogen  is  also  neces¬ 
sary  during  the  operation  of  the  spark 
gap.  This  equipment  is  said  to  have 
been  in  successful  operaden  for  several 


months  and  to  have  proved  more  reliable 
than  the  previously  utilized  devices.  Ad¬ 
vantages  include  higher  powers  and, 
consequently,  larger  charges  of  material 
in  the  furnace  than  have  previously  been 
found  desirable.  The  writers  have  mod¬ 
ified  a  spark  gap  of  the  ordinary  pattern 
so  as  to  eliminate  the  troubles  inherent 
in  spark  gaps  fitted  in  removable  elec¬ 
trodes.  Fixed  electrodes  are  used,  and 
the  mercury  level  is  adjusted  by  placing 
the  spark  gap  chamber  in  communica¬ 
tion  with  a  special  mercury  displacement 
chamber  instead  of  a  removable  reser¬ 
voir.  This  mercury  displacement  vessel 
consists  of  a  cast-iron  vessel  in  which 
an  iron  armature  is  mounted  eccen¬ 
trically  on  a  horizontal  axis.  —  Flcc- 
trician  (England),  Oct.  12,  1928. 

Electrophysics,  Electro¬ 
chemistry  and  Ba'tteries 

Recent  Research  of  Current  Inter¬ 
ruption  Under  Oil. — J.  Kopeliowitsch. 
— Starting  with  Steinmetz’s  original 
investigations  on  the  rupture  of  cur¬ 
rent  under  oil,  the  author  reviews 
in  the  preface  of  this  extended  treatise 
the  work  of  later  investigators.  Based 
upon  a  great  amount  of  partly  con¬ 
tradicting  test  data,  the  characteristics 
of  an  a.c.  or  d.c.  arc  under  oil  are 
studied,  as  affected  by  voltage,  speed 
of  opening,  number  of  breaks,  contact 
material,  shape  of  contacts,  current, 
influence  of  static  pressure,  frequency, 
power  factor  and  length  of  arc.  Phys¬ 
ical,  mechanical,  electrical  and  chemical 
phenomena  within  the  switch  tank  are 
also  carefully  examined,  the  conclusion 
being  reached  that  the  oil-piston  theory 
seems  to  he  correct.  High-speed  mo¬ 
tion  pictures,  recording  up  to  300 
phases  per  second  on  an  experimental 
switch  in  strong  glass  tank,  rupturing 
as  much  as  12.0()0  kva.,  proved  of  great 
value  in  studying  the  formation  of  arcs 
and  gases.  With  a  clever  arrangement 
of  a  mirror,  front  and  side  views  were 
taken  simultaneously.  The  principle  of 
the  explosion  chamber  type  of  breaker 
is  then  investigated,  which  tends  to 
show  that  a  multi-break  is  superior. 
This  contention  was  further  verified  by 
extended  field  tests  made  in  America 
and  in  Switzerland.  Finally  the  electro¬ 
dynamic  forces  are  investigated,  which 
occur  in  closing  a  breaker  upon  an 
existing  short  circuit.  —  Bulletin  de 
r Association  Suisse  des  Electriciens, 
Sept.  1,  1928. 


T  raction 

The  Possible  Application  of  High- 
Frequency  Poii’cr  to  Electric  Traction. 
— W.  Cramp. — It  is  pointed  out  by  the 
author  that  there  are  three  possible 
means  of  supplying  power  for  electric 
traction  purposes,  namely,  battery  sup¬ 
ply,  overhead  lines  with  direct  con¬ 
densers  and  induction.  The  latter  possi¬ 
bility  is  the  subject  of  the  present  dis¬ 
cussion.  It  is  shown,  however,  that 
transmission  by  induction  involves  the 
use  of  alternating  current  and  that  the 
alternating-current  motor  is  not  ideal 
for  traction  purposes.  It  is  contended. 


however,  that  the  elimination  of  all  slid¬ 
ing  contacts  would  certainly  outweigh 
the  advantages  of  the  motors.  Again, 
alternating-current  transmission  would 
lead  to  interference  with  neighboring 
telephones  and  telegraphs  if  ordinary 
frequencies  were  used,  so  that  the  choice 
of  a  suitable  periodicity  is  a  matter  of 
importance.  The  historical  development 
involved  has  been  pointed  out  and  tlie 
theoretical  consideration  developed  in 
somewhat  brief  fashion.  It  is  stated  that 
the  system  which  is  proposed,  although 
at  present  undeveloped  and  crude,  can 
he  made  into  an  efficient  commercial 
arrangement. — Engineering  (England), 
Oct.  26, 1928. 

Arrangements  of  Feeders  and  Equip¬ 
ment  for  Electrified  Railways. — R.  B. 
Morton. — An  outline  of  the  general  re¬ 
quirements  governing  arrangements  of 
distribution  systems  and  substation 
equipment  for  electrified  railways.  Illus¬ 
trative  examples  consisting  of  descrip¬ 
tions  of  recently  completed  electrifica¬ 
tions  of  steam  railroads  have  been 
included.  Typical  substation  layouts 
and  substation  equipment  factors  are 
presented. — Journal  of  the  American  In¬ 
stitute  of  Electrical  Engineers,  Novem¬ 
ber,  1928. 


T elegraphy ,  Telephony,  Radio 
and  Signals 

High-J^oltage  Dynamos  for  Anode 
Potential. — H.  Schultiie.ss. — Instead  of 
providing  the  high  direct-current  poten¬ 
tial,  necessary  on  the  anodes  of  vacuum 
tubes,  by  primary  or  storage  batteries, 
successful  attempts  have  been  made  with 
high-voltage  generators.  Built  simi¬ 
larly  to  the  original  Thury  machines,  a 
number  of  modern  improvements  have 
been  introduced  in  this  equipment  giv¬ 
ing  such  perfect  commutation  that  volt¬ 
ages  as  high  as  12.()(K)  may  now  he 
obtained  from  one  commutator.  Great¬ 
est  attention  must  he  paid  to  slot  insula¬ 
tion,  calling  for  high-grade  labor.  It  is 
not  unusual  to  have  a  copper  fill  factor 
of  only  3.5  per  cent  in  the  slots  of  these 
machines,  the  remainder  representing 
the  necessary  slot  and  wire  insulation. 
Micanite,  as  thick  as  0.14  in.,  has  to  he 
used  to  insulate  the  individual  com¬ 
mutator  bars,  between  which  may  he  a 
I)Otential  of  up  to  250  volts.  It  seems 
that  with  present  experience  such  gen¬ 
erators  can  safely  he  built  for  as  much 
as  20  kv.  per  commutator  in  sizes  of  20 
kw.  and  up. — Elcktrotcchnische  Zeit- 
schrift,  Oct.  18,  1928. 

High-Speed  Ocean  Cable  Telegraphy. 
— Oliver  E.  Buckley. — review  of 
the  design,  construction  and  operation 
of  loaded  telegraph  cables  with  a  brief 
history  of  the  development  of  the 
permalloy  loaded  cable  and  discussion 
of  its  field  of  application.  The  inven¬ 
tion  of  permalloy  and  its  application  to 
submarine  cables  have,  according  to 
the  author,  led  to  the  installation  of 
transoceanic  cables  of  many  times  the 
traffic-carrying  capacity  of  the  former 
non-loaded  cables.  A  brief  history  of 
the  development  is  included. — Reprint 
B-310  Bell  Telephone  Laboratories,  Inc. 
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National  Electrical  Code  and  Grounding 

Utilities  Present  Brief  Against  Present  Rules — Inspectors  Called 
on  to  Give  Evidence — Acceptance  Is  Asked  for 
Polarized  Identified  Circuit  Wire 


The  much-argued  question  of 
whether  the  polarized  identified  cir¬ 
cuit  wire  should  he  admitted  to  the  Na¬ 
tional  Electrical  Code  as  a  suitable 
ground  circuit  for  interior  wiring  was 
brought  up  at  a  public  hearing  of  the 
electrical  committee  of  the  National  Fire 
Protection  Association  in  New  York 
City  on  Nov.  15  and  16.  Consideration 
was  also  given  to  whether  frames  of 
portable  equipment  in  domestic  installa¬ 
tions  should  be  grounded,  and,  if  so, 
how  and  under  what  conditions.  This 
hearing  was  conducted  as  the  basis  for 
determining  necessary  modifications  of 
or  additions  to  the  code. 

There  was  a  large  attendance,  in 
which  inspectors,  utilities’  and  manufac¬ 
turers’  representatives  and  a  few  con¬ 
tractors  were  conspicuous.  A.  R.  Small, 
Underwriters’  Laboratories,  presided  as 
chairman  of  the  electrical  committee. 

In  presenting  a  seventeen-page  brief 
stating  the  attitude  of  the  utilities,  J.  D. 
Noyes,  Detroit  Edison  Company,  ana¬ 
lyzed  some  commercial  aspects  of  the 
situation,  voiced  an  objection  to  any 
trend  in  the  code  which  will  handicap 
increased  utilization  of  electricity,  called 
attention  to  the  high  per  capita  domestic 
consumption  in  Sweden  and  .Switzer¬ 
land,  pointed  to  the  greater  hazard  from 
improper  use  of  extension  cords  or  their 
use  in  damaged  condition,  and  alluded  to 
the  effect  of  cost  of  wiring  on  use  of 
electricity.  He  particularly  emphasized 
the  code  recognition  already  given  to 
the  polarized  identified  circuit  wire  and 
asked  that  it  be  admitted  as  another 
means  of  providing  interior  ground  cir¬ 
cuits  under  certain  restrictions. 

In  opening  the  discussion  on  the  ad¬ 
visability  of  the  code  admitting  the 
polarized  identified  circuit  wire  as  a 
grounding  method,  Mr.  Small  took  the 
subject  up  in  parts.  For  example,  he 
asked  for  evidence  on  ( 1 )  the  possi¬ 
bility  of  polarity  reversal  by  the  utility 
and  within  the  customer’s  premises,  and 
(2)  the  possibility  of  the  ground  circuit 
becoming  open. 

Co!isidering  the  possibility  of  polar¬ 
ity  reversals  in  utility  operations,  sev¬ 
eral  inspectors  reported.  Mr.  Briggs 
said  that  he  had  experienced  only  three 
to  seven  reversals  in  seven  to  eight 
years  and  these  were  quickly  detected 
and  remedied.  Mr.  Ward,  New'ark,  re¬ 
ported  three  or  four  out  of  50,000  jobs 
in  three  or  four  years,  but  they  were 
immediately  remedied.  Mr.  Daniels. 
*'  isconsin,  reported  none  in  five  years 
where  the  mistake  was  not  promptly 
rectified.  Furthermore,  several  of  those 


present  emphasized  the  fact  that  the 
metermen  have  an  additional  check.  Re¬ 
counting  utility  experience,  Mr.  Bon- 
nett,  Brooklyn,  said  that  it  is  absolutely 
impossible  for  a  lineman  to  make  a 
ground  wire  alive  without  detecting  it. 
Mr.  Coles,  Boston,  and  Mr.  Good.  Chi¬ 
cago,  corroborated  this  statement,  the 
latter  saying  that  his  company  had  had 
no  trouble  in  many  years.  Mr.  VV’agner, 
Philadelphia,  reported  only  one  polarity 
reversal  in  half  a  million  cases  in  three 
years.  Mr.  Elden,  Boston,  reported  no 
trouble  in  fifteen  years. 

Commenting  on  the  possibility  of 
polarity  reversals  inside  a  customer’s 
premises  up  to  the  outlets,  inspectors 
reported  as  follows:  Mr.  Graham  de¬ 
clared  that  the  code  does  not  require 
identification  of  wire  larger  than  No.  6, 
so  the  possibilities  of  reversal  are 
greater  with  the  large  sizes.  Mr.  Ward 
admitted  that  incompetent  electricians 
might  reverse  the  polarity.  Speaking 
as  a  contractor,  Mr.  Coggeshall  .said 
there  is  always  the  chance  of  error  in¬ 
side  buildings,  but  with  identified  wire 
reversal  of  polarity  would  be  the  result 
of  carelessness.  Speaking  for  utilities, 
Mr.  Good  emphasized  that  the  use  of 
a  polarized  identified  circuit  ground  wire 
would  make  linemen,  contractors  and 
the  public  all  more  careful  about  re¬ 
versals. 

The  possibility  of  the  ground  circuit 
becoming  open  was  then  discussed,  but 
observations  were  confined  chiefly  to  the 
polarized  identified  circuit.  Mr.  Sniall 
raised  the  possibility  of  the  ground-wire 
test  strap  being  left  open  and  Mr.  Cog¬ 
geshall  the  question  whether  terminals 
would  be  kept  tight.  Mr.  Wellman  de¬ 
clared  ground  connections  had  been  de¬ 
liberately  cut  in  New  Orleans.  Mr. 
Good  pointed  out  that  with  the  polarized 
identified  ground  circuit  an  open  circuit 
would  be  directly  indicated  by  the  in¬ 
operability  of  equipment.  The  request 
for  this  method  of  grounding  was  based 
on  a  solid  neutral  with  no  fuse.  He 
expressed  a  preference  for  no  switch 
in  the  neutral  or  else  a  multi-blade 
sw'itch  which  would  break  all  circuits. 
To  this  Inspector  Bendell  agreed.  Mr. 
Coles  said  that  removable  test  straps 
have  not  been  used  for  two  years.  Mr. 
Magalhaes,  New  York,  contended  that 
there  is  just  as  much  chance  of  an 
auxiliary  ground  wire  opening  as  of 
a  polarized  identified  circuit  doing  so; 
besides,  opening  of  the  former  would 
not  be  indicated  and  would  therefore 
give  a  false  indication  of  protection. 
Admitting  that  either  can  be  opened, 


which  will  remain  open  the  longer,  he 
asked  ? 

Summarizing  the  discussion.  Chair¬ 
man  Small  pointed  out  that  considerable 
evidence  had  been  presented  on  the  re¬ 
liability  of  the  polarized  identified  cir¬ 
cuit  ground  w’ire,  but  asked  utilities  to 
outline  the  conditions  under  which  they 
consider  it  unsafe. 

Several  utility  men,  in  answer  to  ques¬ 
tions  raised  during  the  discussion,  em¬ 
phasized  that  acceptance  is  asked  for 
the  polarized  identified  ground  circuit 
only  under  certain  conditions,  not  as  an 
exclusive  means,  but  as  an  alternative 
method.  For  example,  Mr.  Maxwell  of 
the  N.E.L.A.  admitted  that  where  metal 
inclosures  are  used  they  are  the  natural 
agency  for  grounding.  Mr.  Bonnett 
pointed  out  that  the  identified  polarized 
wire  is  desired  only  on  alternating- 
current  systems  l)eUnv  150  volts  where 
every  service  has  two  separate  grounds. 
Furthermore,  it  is  recommended  only 
up  to  the  customer’s  outlet.  Beyond 
that  no  V  recommendations  have  been 
formulated. 

Inspector  Wellman  of  New  Orleans 
commended  the  request  of  utilities  that 
due  consideration  be  given  to  isolation 
and  insulation  as  well  as  to  grounding 
for  protection. 

Chairman  Small  pointed  out  that  if 
the  polarized  identified  circuit  ground 
wire  be  accepted  in  the  code,  consider¬ 
ation  would  have  to  be  given  to  whether 
the  ground  should  l>e  interconnected 
with  or  separated  from  other  ground 
wires. 

International  Association  of 
Inspectors  Launched 

The  first  meeting  of  the  executive 
council  of  the  International  Association 
of  Electrical  Inspectors  was  held  in  the 
r(X)ms  of  the  National  Board  of  Fire 
Lhiderwriters,  New  York  City,  on  Nov. 
14.  With  the  exception  of  representa¬ 
tives  from  the  Northwest  Electrical  In¬ 
spectors’  Association  and  the  California 
association  all  representatives  were  pres¬ 
ent  and  took  part  in  the  proceedings. 

Articles  of  association  were  consid¬ 
ered  and  adopted,  and  in  accordance 
with  these  articles  the  International  as¬ 
sociation  was  duly  organized  by  the 
election  of  the  following  officers:  Presi¬ 
dent,  J.  C.  Forsyth ;  first  vice-president, 
W.  H.  Boyd :  second  vice-president, 
R.  H.  Manahan;  third  vice-president, 
F.  D.  Weber ;  fourth  vice-president, 
N.  E.  Cannady ;  secretary-treasurer, 
Victor  H.  Tousley.  The  association 
starts  off  with  a  membership  of  about 
two  thousand.  It  is  expected  that  its 
main  office  will  be  in  Chicago. 

It  is  the  desire  of  the  executive  coun¬ 
cil  to  interest  all  inspectors  and  in¬ 
spection  organizations  throughout  the 


oi’i'iiibcr  24,1928  —  Electrical  World 


1057 


United  States  and  Canada  in  the  de¬ 
velopment  of  the  National  Electrical 
C(Kle  from  an  inspection  viewpoint  and 
in  the  uniform  application  and  enforce¬ 
ment  of  its  provisions,  as  well  as  to 
co-operate  with  all  other  electrical  bod- 
fes  in  promoting  the  common  objects  of 
^he  industry.  _ 

Hopkins  Research  Meet¬ 
ing  Draws  Many 

Test  for  Faulty  Impregnation — Ionic 
Fomhard  incut  Forms  ll’atcr — Hig/i 
Pressure  and  Vacuum  in  Cables — 
Need  to  Simulate  Operating  Con¬ 
ditions 

IGH-VOLTAGE  underground  ca¬ 
bles  and  their  troubles  were  the 
subject  of  an  important  conference  on 
Nov.  16  and  17  at  Johns  Hopkins  Uni¬ 
versity,  Baltimore.  It  was  organized  by 
Dr.  J.  B.  W  hitehead,  chairman  of  the 
committee  on  electrical  insulation  of  the 
National  Research  Council,  'i'he  im¬ 
portant  problems  presented  by  impreg¬ 
nated  paper  received  special  attention. 
'I'he  conference  was  attended  by  75 
delegates,  many  representative  engineers 
from  all  branches  of  the  industry  being 
present. 

D.  W^  Roper,  Commonwealth  Edison 
Com{)any,  pointed  out  that  the  American 
Telejdione  &  Telegraph  Company  de¬ 
votes  the  time  of  D,  per  cent  of  its  em¬ 
ployees  to  research.  On  this  basis  power 
utilities  would  have  to  spend  $300,000 
every  year  on  cable  research  alone. 
Since  many  power  utilities  are  not  finan- 
ciallj’  afhliated,  the  best  research  results 
can  be  attained  with  a  given  expenditure 
of  money  only  by  co-ordinating  effort, 
developing  researchers  and  keeping  ac¬ 
curate  records. 

Judging  from  the  inability  to  weed 
out  faulty  cables  with  direct  current,  Mr. 
Roper  recommended  using  a  voltage 
more  than  two  and  four-tenths  times 
the  alternating-current  test  voltage. 

C.  E.  IlirshR'kl.  Detroit  Edison  Com¬ 
pany,  related  some  investigations  into 
the  mechanism  of  cable  breakdown.  He 
declared  that  pressures  as  high  as  85  Ih. 
per  s(juare  inch  develop  within  cables  on 
heating  and  vacuums  as  low  as  15  in.  to 
16  in.  Hg.  (more  likely  24  in.  to  25  in. 
if  measurements  are  accurate)  on  cool¬ 
ing.  When  oil  is  subjected  to  ionic 
bombardment,  polymerization  will  occur 
and  the  hydrogen  gas  produced,  coupled 
with  paper  deterioration,  has  been  found 
to  produce  three  times  as  much  water  as 
originally  existed.  This  would  account 
for  increase  in  dielectric  loss,  hut  not 
entirely  for  deterioration. 

Prof.  \'ladimir  Karapetoff,  Cornell 
University,  reported  attempts  to  deter¬ 
mine  the  molecular  character  of  com¬ 
pounds  which  will  undergo  the  least 
deterioration.  Ernest  EiiKler,  working 
under  his  direction,  outlined  details  of 
test  methods  to  ascertain  the  separate 
effects  of  temperature,  vapor  pressure, 
current  and  potential.  Some  evidence 
was  found  that  loosely  coupled  hydrogen 
atoms  are  undesirable,  but  vapor  pres¬ 
sure  is  also  important. 

W.  E.  Davidson,  Brooklyn  Edison 


Company,  called  attention  to  high-fre¬ 
quency  oscillations  beginning  about  the 
peak  of  each  charging-current  wave  and 
w'ith  an  amplitude  that  fluctuates  as  high 
as  double  the  fundatnental.  Wdiile  some 
components  were  found  due  to  test  ap¬ 
paratus,  the  high  frequencies  are  ap¬ 
parently  caused  by  gaseous  breakdown 
in  the  cable. 

G.  B.  Shanklin  and  G.  M.  J.  Mackay, 
General  Electric  Company,  gave  a 
resume  of  cable  research,  saying  that 
oil-filled  cable  is  more  adaptable  to 
scientific  analysis  and  that  temperature 
limits  of  solid  cable  should  be  reduced. 
Manufacturers  can  now  produce  cable 
with  only  1.3  per  cent  of  voids  and 
straight-line  ionization  curves.  Main¬ 
tenance  of  impregnation  in  service  is 
the  major  problem.  Attention  was 
called  to  the*  fact  that  ionization  occurs 
chiefly  at  low-  temperatures  and  low 
loads.  Swelling  of  cable  sheaths  is  not 
extreme  and  is  confined  chiefly  to  risers. 
Careless  handling  in  installation,  exces¬ 
sive  loading  and  high  short-circuit  tem¬ 
peratures  must  be  avoided,  the  speakers 
warned.  'I'he  manufacturer’s  problem 
is  to  keep  voids  as  small  as  possible  and 
make  the  gas  pressure  increase  with 
corona  to  reduce  damage. 

I  MPREGXATION  PROBLEMS 

F.  M.  Farmer,  Electrical  Testing 
Laboratories,  related  some  analyses 
based  on  inspection  of  67,(X)0,000  ft.  of 
impregnated  cable.  Single-conductor  ca¬ 
ble  shows  the  longer  life.  Of  536  sam¬ 
ples  of  “failed”  cable,  only  26  per  cent 
were  due  to  inherent  faults,  and  of  these 
86  per  cent  were  due  to  insulation. 

In  the  discussion  of  these  papers  Mr. 
Roper  declared  that  observations  in  one 
case  showed  a  sheath  temperature  rise 
of  25  deg.  C.  almost  momentarily,  owing 
to  a  short  circuit,  and  probably  double 
that  temperature  in  the  copper.  Accele¬ 
rated  life  tests  give  little  indication  of 
service  experience.  Something  is  needed 
to  simulate  the  heating  and  cooling 
cycles  in  operation. 

'J'.  F.  Peterson  declared  that  the  ex- 
jjansion  of  cable  sheaths  permits  migra¬ 
tion  of  oil  and  thus  prevents  dangerous 
pressures  usually  caused  by  obstructions. 
W.  A.  Del  Mar  called  the  attention  of 
delegates  to  Detroit’s  heat-cycle  voltage 
test  of  cables,  but  because  they  do  not 
anticipate  service  results,  tests  must 
he  developed  co-operatively  which  w’ill 
do  so.  _ 

At  another  session  Prof.  V.  Bush, 
Massachusetts  Institute  of  'rechnology, 
showed  by  curves  the  presence  of  a 
characteristic  between  the  disruptive 
and  breakdown  characteristics  of  insula¬ 
tion  that  may  he  due  to  lx)th.  It  was 
detected  by  eliminating  the  concentration 
of  dielectric  stress  around  test  electrodes. 
Prof.  C.  L.  Dawes,  Harvard  University, 
observed  that  the  power  loss  due  to 
ionization  is  proportional  to  the  voltage 
and  that  due  to  the  dielectric  is  propor¬ 
tional  to  the  square.  However,  no  definite 
relation  between  power  factor  and  extent 
of  ionization  has  been  found  yet. 

Prof.  E.  B.  Paine,  University  of  Illi¬ 
nois.  described  a  very  interesting  in¬ 
vestigation  being  conducted  for  the 


Utilities  Research  Commission  to  deter¬ 
mine  methods  of  locating  faulty  im¬ 
pregnation  in  cables  and  the  extent  of 
faulty  impregnation  regardless  of  loca¬ 
tion.  By  exciting  the  cable  with  60- 
cycle  power  and  balancing  out  the  capac¬ 
ity  and  leakage  currents  in  a  modified 
Shearing  bridge,  high-frequency  disturb¬ 
ances  have  been  observed  such  as  Mr. 
Davidson  mentioned.  These  are  pas^e(l 
through  a  60-cycle  filter  and  an  amplifier 
and  their  magnitudes  are  compared. 
Professor  Paine  did  not  know'  whether 
these  disturbances  are  of  major  impor¬ 
tance,  but  they  produce  light  and  sound 
and  possible  chemical  action.  R.  J.  Wise¬ 
man  said  that  though  manufacturers 
have  the  elimination  of  voids  well  in 
hand,  they  still  have  the  dielectric  prob¬ 
lem.  He  expressed  the  opinion  that  this 
is  due  to  ionization  within  the  dielectric. 

After  W.  A.  Del  Mar  and  C.  H. 
Sharp  had  praised  the  value  of  the  meet¬ 
ing  most  highly,  Prof,  C.  A.  Adams 
urged  solicitation  of  the  co-operation  of 
foremost  physicists  and  chemists.  The 
conference  closed  with  a  meeting  of  the 
committee  on  electrical  insulation  in 
which  Professor  Whitehead  presented 
a  survey  of  present  fundamental  re¬ 
search  in  dielectrics  and  insulation  and 
the  opportunities  ofifered  for  further 
progress.  _ 

Philadelphia  Has  Successful 
Electrical  Exposition 

Thirty-six  searchlights,  with  a  total 
rating  of  2,500,000,000  cp.,  on  the  roof 
of  the  Commercial  Museum  in  Philadel¬ 
phia  this  week  have  simulated  the  aurora 
borealis  and  advertised  the  electrical  ex¬ 
position  being  held  there.  One  hundred 
and  eighty-eight  exhibits,  covering  both 
the  light  and  power  and  the  radio  field 
and  displayed  amid  an  especially  bril¬ 
liant  lighting  scheme,  have  been  visited 
by  great  crowds  of  citizens.  A  novel 
feature  is  an  electrical  pageant  showing 
Napoleon’s  siege  of  Moscow’  wbile 
an  orchestra  renders  Tschaikow.sky’s 
“Overture  of  1812.”  Over  the  various 
booths  is  the  “Canopy  of  Kings,”  with 
constantly  changing  colors. 

The  show,  the  first  on  a  large  scale 
to  he  held  in  Philadelphia  for  seventeen 
years,  was  fathered  by  the  Electric  Club 
of  that  city.  _ 

Princeton  University  Dedi¬ 
cates  Engineering  Building 

More  than  two  hundred  engineers  and 
scientists  from  many  parts  of  the  coun¬ 
try  gathered  at  Princeton,  N.  J..  on 
Nov.  15  for  the  official  dedication  of 
the  new  half-million-dollar  Engineering 
Building  of  Princeton  University.  1  his 
number  included  representatives  iroin 
38  technical  and  engineering  univer¬ 
sities,  who  formed  an  academic  proces¬ 
sion  W'ith  the  members  of  the  Princeton 
faculty  and  the  board  of  trustees  at  the 
opening  of  the  exercises. 

After  John  Grier  Hihben,  president 
of  the  university,  had  spoken  of  the 
development  of  engineering  at  Princeton 
and  its  future  possibilities.  Dean  Arthur 
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M.  Greene,  Jr.,  of  the  Engineering 
School  described  the  curricular  plan  of 
the  engineering  course,  saying  that  sci¬ 
entific  subjects  formed  nearly  half  of 
the  courses  recjuired  and  engineering 
about  a  third,  while  cultural  subjects 
filled  the  rest  of  the  prescribed  cur¬ 
riculum. 

Dexter  S.  Kimball,  dean  of  the  Engi¬ 
neering  School  at  Cornell,  spoke  on 
“The  Relation  of  the  Engineering 
School  to  Industry,”  and  M.  S.  Sloan, 
president  of  the  consolidated  electric 
companies  of  New  York  City  and  Yon¬ 
kers,  discussed  what  a  public  utility 
owes  to  its  customers,  as  reported  in  the 
Electrical  World  last  week  (page 
1006). 

New  York  Central  System 
Electrification  Plans 

President  Crotvley,  Addressing  Chicago 

Electric  Association  Dwells  on  Vary¬ 
ing  Conditions  That  Obtain  in  Dif¬ 
ferent  Cities  as  Determining  Factors 

T  NTRODUCED  by  Samuel  Insull  to 
A  twelve  hundred  members  and  guests 
of  the  Electric  Association  at  its  annual 
dinner,  held  at  the  Palmer  House, 
Chicago,  on  Nov.  15,  President  P.  E. 
Crowley  of  the  New  York  Central  Lines 
alluded  to  present  and  future  plans  for 
electrification  on  that  railroad  system, 
laying  especial  stress  on  what  he  held 
to  he  radically  different  conditions  in 
the  various  large  cities  served  by  it  and 
their  effect  on  the  electrification  of 
terminals.  Mr.  Crowley  said  in  part: 

We  are  just  entering  into  a  third  major 
installation  of  electric  power  upon  the  New 
York  Central  Lines — this  time  in  and  alxiut 
Cleveland.  As  in  Detroit,  the  work  is  being 
done  in  connection  with  a  passenger  station 
development  which  involves  considerable 
underground  operation  and  which,  I  believe, 
specially  invites  the  use  of  electricity.  On 
the  other  hand,  in  the  new  passenger  ter¬ 
minal  now  nearing  completion  in  Buffalo 
and  in  the  proposed  Union  Station  at  Cin¬ 
cinnati  there  is  no  immediate  need  for  elec¬ 
trification,  as  the  trains  will  be  o)>erated 
in  the  open. 

In  other  words,  Cincinnati  presents  one 
problem.  New  York  another  and  Chicago 
still  another.  Each  differs  from  the  others, 
as  may  be  said  of  almost  every  city  on  our 
system.  Each  has  problems  of  its  own, 
and  the  local  situation  must  be  studied 
most  carefully  to  develop  the  lines  along 
which  we  should  move  to  best  serve  each 
particular  community,  and  not  with  the 
thought  that  what  has  been  done  in  New 
York,  or  anywhere  else,  is  the  right  thing 
to  do  at  any  other  place.  In  Chicago  a 
prime  essential  of  the  operating  problem  of 
the  many  railroads  that  enter  the  city  is  the 
expedited  interchange  of  freight. 

We  are  also  experimenting  with  self- 
contained  electric  tyjies  of  motive  power 
which  can  operate  either  from  wayside  cur- 
or,  where  such  is  not  available,  by 
electricity  w'hich  is  produced  by  a  Diesel 
^wer  plant  on  the  locomotive  itself.  We 
hope  these  experiments  will  result  in  the 
avadability  of  a  satisfactory  unit  of  power, 
economically  reasonable  in  cost  and  obsole¬ 
scence  as  well  as  operation  and  mainte¬ 
nance,  with  which  to  meet  the  requirements 
'ymeh  may  develop  from  time  to  time  in 
this  general  field  of  operation,  particularly 


Samuel  Insull  and  L.  A.  Ferguson 
On  the  day  before  the  meeting  of  the 
Klectric  Association  Mr.  Insull  and  Mr. 
Ferguson  had,  as  reported  last  week, 
spoken  at  the  ceremony  in  commemoration 
of  the  twenty-fifth  anniversary  of  the  open¬ 
ing  of  the  Fisk  Street  station  of  the  Com¬ 
monwealth  Kdison  Company. 


industrial  switching  within  congested 
municipal  limits. 

We  have  additional  experiments  in  prog- 
gress  with  advanced  types  of  motive  power 
for  various  fields  of  operation  so  that  we 
may  obtain  first  hand  knowledge  of  their 
relative  merits  and  availability  and  economic 
value  for  our  diversified  service  geographi¬ 
cal  and  traffic  conditions. 


Coal-Firing  Problems 
from  Many  Angles 

Loxi'-Tcmpcraturc  Carbonication,  Pul¬ 
verised  Fuel,  Ash  Removal  and 
Clinkcring  Among  the  Tof>ics  First 
Presented  at  Bituminous  Coal  Con¬ 
ference  in  Pittsburgh 

N  WELCOMING  the  thirteen  hun¬ 
dred  delegates  from  nearly  twenty 
countries  to  the  second  International 
Conference  on  Bituminous  Coal,  held  in 
Pittsburgh  this  week.  President  T.  S. 
Baker  of  the  Carnegie  Institute  of  Tech¬ 
nology  and  T.  P.  Gaylord,  vice-president 
of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  frankly  conceded 
that  too  much  efficiency  on  the  part  of 
the  consumers  of  the  product  was  a  large 
factor  in  the  depression  existing  in  the 
coal-mining  industry.  “This  conference 
may  reveal  to  the  coal-mine  owner  that 
his  product  may  be  used  even  more 
sparingly  in  the  production  of  power, 
hut  it  should  show  him  that  the  same 
sort  of  ability  that  has  narrowed  his 
markets  can  discover  the  means  of  en¬ 
larging  them,”  said  President  Baker, 
who  foresaw  the  coal  car  giving  way 
to  the  power  line  and  pipe  line. 

Low-temperature  carbonization  as  one 
phase  of  the  work  of  the  British  Fuel 
Research  Board  was  reported  upon  by 
C.  H.  Lander  of  England,  who  depre¬ 
cated  both  groumlless  optimism  and  un¬ 
necessary  pessimism  concerning  this 
process,  suggesting  that  only  time  can 
tell  to  what  degree  it  may  develop  as 
an  important  factor  in  the  economy  of 
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the  world’s  fuel.  W.  A.  Darrah  formu¬ 
lated  the  economics  of  low-temperature 
coal  treatment  and  the  possibility  of  the 
coal  pnxlucer  entering  the  field  of  power 
pro<luction  and  selling  electric  power 
either  by'  acquiring  an  interest  in  e.xist- 
ing  central-station  plants,  forming  al¬ 
liances  with  existing  distributing  com¬ 
panies  or  entering  the  field  directly  in 
order  to  improve  the  mine  load  factor. 
Performance  data  covering  an  American 
commercial  low-temperature-carboniza¬ 
tion  plant  were  offered  by  James  Balph 
of  the  Coal  Carbonization  Company. 
George  E.  K.  Blythe  of  England  spoke 
of  the  engineering  problems  involved  in 
firing  pulverized  fuel  and  stressed  the 
importance  of  the  proper  design  of  burn¬ 
ers  and  pulverizing  equipment. 

Pulverized  fuel  was  again  a  major 
topic  in  Tuesday’s  sessions.  Henry 
Kreisinger  of  the  Combustion  Engineer¬ 
ing  Corporation  pointed  out  the  inher¬ 
ently  greater  difficulties  involved  in  the 
burning  of  pulverized  coal  as  compared 
with  gas  or  oil  and  demonstrated  the 
essential  importance  of  thorough  mixing 
of  air  and  fuel  by  turbulence  and  ade¬ 
quate  time  valves.  James  W.  Armour 
of  the  Riley  Stoker  Company,  in  dis¬ 
cussing  modern  stokers,  said :  “The 
greatest  single  factor  in  recent  stoker 
development  can  be  traced  almost  en¬ 
tirely  to  competition  of  pul veri zed-coal 
firing.”  Mr.  Armour  compared  costs 
and  efficiencies  of  stoker  and  pul  veri  zed- 
fuel  installations  and  conceded  parity  on 
every  item  except  fir.st  cost,  which  he 
found  favorable  to  stokers.  P.  Rosin  of 
Germany  analyzed  the  thermodynamic 
basis  of  pul  veri  zed-fuel  combustion  and 
said:  “While  fine  grinding  in  power  sta¬ 
tions  soon  finds  its  economic  limits  and 
heat  delivery  in  the  combustion  chamber 
allows  only  a  limited  lowering  of  tem¬ 
perature,  the  theoretical  limits  of  tur- 
i)ulence  and  gas  velocity  lie  far  beyond 
practical  endeavors,  and  therefore  the 
aerodynamic  conditions  in  the  combus¬ 
tion  chamber  have  to  play  the  most 
important  part  in  increasing  load.” 

Ash  removal  and  cl  inhering  were 
among  the  subjects  considered  on 
Wednesday,  a  joint  paper  by  D.  S. 
Jacobus  and  E.  G.  Bailey  lieing  devoted 
to  this  topic  with  particular  reference 
to  the  reduction  in  carbon  loss  and  to 
the  most  recent  plan  for  ash  removal, 
namely,  molten-slag  draw-off.  Flue-dust 
removal  and  the  slagging  of  boiler 
tubes  were  topics  similarly  considered. 
Clinkering  was  the  subject  of  an  ad¬ 
dress  by  Thomas  G.  Estep,  who  con¬ 
demned  purchasing  analyses  which  failed 
to  take  into  consideration  operating  con- 
dition«  in  the  consuming  plant.  Profes¬ 
sor  Estep  said:  “High  sulphur  content 
is  not  a  priori  evidence  that  the  coal  is 
undesirable.”  Other  speakers  on  topics 
of  interest  to  power-company  men  at 
this  session  were:  Karl  Bunte,  who  dis¬ 
cussed  a  new  method  for  the  determina¬ 
tion  of  melting  processes  in  ash ;  1.  P. 
Goosens,  who  dealt  with  the  transporta¬ 
tion  of  pulverized  coal,  and  R.  Lessing, 
whose  topic  was  the  rational  cleaning 
of  coal. 

A  report  of  Thursday’s  and  Friday’s 
sessions  will  be  printed  next  week. 
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Purchases  and  Mergers 

Central  Gas  &  Electric  Company’s 
Maine  Properties  Are  Consolidated — 
Massachusetts  Light  &  Power  Asso¬ 
ciation’s  Group 

PKRMISSION  has  l)een  fjranted  by 
the  Public  Utilities  Commission  of 
Maine  for  the  consolidation  of  ten  prop¬ 
erties  in  that  state  controlled  by  the 
Central  Gas  &  Electric  Company  of 
Chicago  with  the  (iould  Electric  Com- 
I)any  of  Presque  Isle,  which  is  also  a 
Cetitral  Gas  &  Electric  property.  The 
merged  companies  are  the  Gould  Elec¬ 
tric  Company,  Ashland  Electric  Light 
&  Power  Company,  Eastern  Electric 

Company,  Eort  Kent  Electric  Company, 
Katahdin  Electric  Company,  Maple 

Grove  Electric  Company,  Mapleton 
Electric  Company,  Milo  Electric  Light 
&  Power  Company,  Prestile  Electric 

Company  of  Presque  Isle,  Sherman 

Electric  Company  and  Stockholm  Elec¬ 
tric  Light  &  Powet  Company. 

The  Massachusetts  Light  &  Power  As¬ 
sociation,  recently  org.anized  as  a  voluntary 
organization  by  the  New  England  Power 
Association,  is  to  be  the  holding  company 
of  the  latter  company  for  electric  dis¬ 
tributing  companies  throughout  Massachu¬ 
setts.  Initial  plans  provide  that  the  new 
company  shall  take  over  all  holdings  of  the 
New  England  Power  Association  in  the 
Lowell  Electric  Light  Corporation,  Law¬ 
rence  Gas  &  Electric  Company,  Gardner 
Electric  Company,  Fall  River  Electric 
Light  Company,  Webster  &  Soutbbridge 
Gas  &  Electric  and  Quincy  Electric  Light* 
&  Power  Company  and  a  minority  interest 
in  the  Worcester  h'lectric  Light  Company, 
North  Poston  properties  and  several 
smaller  distributing  companies. 

Three  electric  utility  companies  in  New 
Hampshire  owned  by  the  Arthur  F.  Dew¬ 
ing  interests  and  including  the  Baker  River 
Light  &  Power  Company,  the  Plymouth 
l^lectric  Light  Company  and  the  West 
Campton  Light  &  Power  Company  are 
seeking  authority  from  the  Public  Service 
Commission  to  consolidate. 

Application  has  been  made  by  the  Roch¬ 
ester  Gas  &  Electric  Corporation  to  ac¬ 
quire  the  Nunda  (N.  Y.)  Electric  Light 
Company.  The  Nunda  company  is  supplied 
at  the  present  time  by  the  Genesee  Valley 
Power  Company,  which  is  owned  and  con¬ 
trolled  by  the  Rochester  corporation. 

The  New  York  Public  Service  Commis¬ 
sion  has  consented  to  the  traiisfer  by  the 
Morris  Light  &  Power  Corporation  of  its 
franchise  and  property  in  the  village  of 
Morris,  Otsego  County,  to  the  New  York 
State  Electric  Corporation,  which  will  also 
serve  the  town  of  Morris. 

The  Independence  (Iowa)  hydro-electric 
plant,  formerly  operated  by  the  Northeast¬ 
ern  Iowa  Power  Company,  was  recently 
acquired  by  the  Central  States  Light  Cor¬ 
poration  and  has  been  tied  in  with  its 
power  lines. 

The  Cities  Service  Company  of  New 
York  has  acquired  the  Tecumseh  (Mich.) 
Electric  Company  from  the  Central  States 
Power  &  Light  Corporation  of  Chicago. 
The  new  property,  which  serves  Britton, 
Ridgeway,  Holloway  and  Deerfield,  Mich., 
will  be  operated  by  a  newly  organized 
Cities  Service  subsidiary,  the  Lenawee 
County  Light  &  Power  (Tompany. 

.Approval  of  the  Kansas  Public  .Service 
Commission  is  asked  of  the  sale  to  the 
Kansas  City  (Mo.)  Light  &  Power  Com¬ 
pany  of  the  properties  of  the  Municipal 
Power  Transmission  Company,  headed  by 


1.  C.  Bushong,  with  headquarters  at  Ot¬ 
tawa,  Kan.  These  distribution  properties, 
over  which  energy  purchased  wholesale 
from  the  Ottawa  municipal  plant  has  been 
supplied,  are  in  Franklin.  Douglas,  Osage, 
Miami,  Anderson  and  Linn  Counties  and 
include  21  small  towns. 

Sale  to  the  Kansas  Power  &  Light  Com¬ 
pany,  Topeka,  of  the  municipal  distribu¬ 
tion  system  of  Mayetta,  Kan.,  has  been  an¬ 
nounced.  Mayetta  formerly  received  serv¬ 
ice  from  the  Holton  municipal  plant. 

The  Gage  County  Electric  Company  of 
Beatrice,  Neb.,  has  bought  the  light  and 
power  plant  at  Jansen,  Neb.,  from  the  mu¬ 
nicipality. 

The  electric  light  plant  at  New  Under¬ 
wood,  N.  D.,  has  been  sold  by  W.  M.  Bid- 
well  to  Roy  Oliver  of  New  Underwood. 
The  latter  will  probably  move  the  plant 
into  quarters  which  he  owns. 

M.  E.  Mozingo  and  George  Mack  of 
Dodge  Center,  Minn.,  owners  of  electric 
light  and  power  plants  at  Dodge  Center, 
Hayfield  and  Waltham,  in  that  state,  in¬ 
cluding  farm  light  and  power  lines  radiat¬ 
ing  therefrom,  announce  the  sale  of  these 
properties  to  the  Federal  Public  Utilities 
Company  of  Chicago. 

The  electric  light  plant  at  Eagle  Butte, 
S.  D.,  has  been  sold  by  A.  E.  Chambers  to 
the  Citizens’  Electric  Service  Company  of 
Omaha.  The  plant  will  be  enlarged  by  the 
addition  of  a  50-hp.  motor. 

Negotiations  have  been  completed  for 
the  sale  of  the  light  and  power  plant  at 
Crestview,  Fla.,  to  the  Gulf  Power  Com¬ 
pany  of  Pensacola  for  $37,000.  Operation 
of  the  plant  is  expected  to  be  continued 
until  a  transmission  line  through  west 
Florida  can  be  extended  to  Crestview. 

Purchase  by  the  People’s  Light  &  Power 
Company  of  New  York  of  the  electric  light 
and  power  plants  of  the  Weimar  Pow’er  & 
Light  Company  at  La  Grange  and  Weimar. 
Tex.,  and  of  the  plant  owned  by  Emil 
Buescher  &  Sons  at  Smithville,  Tex.,  has 
been  announced. 

H.  M.  Byllesby  &  Company  have  pur¬ 
chased  certain  Mexican  properties,  as  noted 
on  page  1070.  _ 

Three  Senators  Oppose  Raciio 
Station  for  Utilities 

Three  United  States  senators  aligned 
with  the  critics  of  the  light  and  power 
industry  and  private  utilities  in  general 
appeared  before  the  Federal  Radio  Com¬ 
mission  on  Nov.  16  to  oppose  the  issue 
of  a  full-time  license  to  station  WENR 
of  Chicago,  operated  by  the  Great  Lakes 
Broadcasting  Corporation,  on  the  ground 
that  this  body  was  made  up  of  utility 
companies  and  would  broadcast  propa¬ 
ganda.  The  station  has  hitherto  shared 
time  with  WLS,  operated  by  the  Prairie 
Fanner. 

Senator  Norris  of  Nebraska  declared 
that  the  radio  activities  of  the  utilities 
had  “no  other  purpose  than  furtherance 
of  an  attempt  to  control  public  opinion” 
and  that  the  reque.st  of  the  utilities 
station  could  be  granted  only  at  the 
expense  of  agriculture.  Senator  Brook- 
hart  of  Iowa,  agreeing  with  Senator 
Norris,  asserted  that  if  the  commission 
granted  the  demand  of  WENR.  it  would 
he  “giving  a  monopoly  of  the  air  in 
Chicago”  to  interests  which  opposed 
public  ownership  of  utilities.  Senator 
Walsh  of  Montana  said:  “I  don’t  think 
that  the  utilities  ought  to  be  granted 
a  license  in  the  public  interest  of  all.” 


Seattle  Dispute  Goes  On 

Puget  Sound  Company,  witn  300,000 

Hp.  in  Steam  Units  Planned,  Main¬ 
tains  that  City’s  IVater-Pozver  Proj¬ 
ect  Is  Extravagant 

FFICIALS  of  the  Puget  Sound 
Power  &  Light  Company  announce 
that  the  company  will  start  construction 
of  a  second  five-million-dollar  steam- 
power  plant  unit  at  Renton,  Wash.,  im¬ 
mediately  upon  completion  ne.xt  Septem¬ 
ber  of  the  unit  now  under  way.  Tlie 
unit  under  construction  marks  a  de¬ 
parture  of  the  power  company  from  util¬ 
izing  hydro-electric  power — one  under¬ 
taken  for  reasons  of  economy.  The  first 
Renton  unit  is  expected  to  develop 
50,000  hp.  at  a  cost  of  from  $100  to  $110 
per  horsepower.  The  steam  develop¬ 
ment  program  calls  for  si.x  units  at 
a  total  cost  of  $.30,000,000,  to  be  con¬ 
structed  as  fast  as  the  demand  for  power 
justifies.  At  the  present  rate,  it  is  de¬ 
clared,  the  growth  will  demand  a  unit 
a  year  until  the  project  is  completed. 

Puget  Sound  company  engineers  be¬ 
lieve  they  could  contract  to  furnish  the 
city  all  the  power  it  needs  at  a  lower 
rate  than  the  city  can  produce  the  power 
for  and  insist  that,  for  the  present  at 
least,  steam  is  more  economical  than 
water  power ;  but  Superintendent  of 
Lighting  J.  I).  Ross  scoffs  at  this  sug¬ 
gestion.  He  asserts  that  the  city  is 
prepared  to  meet  any  reduction  in  rates 
that  the  Puget  Sound  company  may  be 
able  to  effect. 

The  company,  disputing  this,  declares 
that  the  city  is  committed  to  a  sixteen- 
year  program  of  hydro-electric  develop¬ 
ment  that  will  have  cost  nearly  $25,000.- 
000  at  the  end  of  three  years.  The  city 
has  $11,995,000  invested  in  the  Skagit 
hydro-electric  project,  yielding  only 
50,000  hp.  at  the  present  time,  as  con¬ 
trasted  with  the  five-million-dollar  in¬ 
vestment  of  the  power  company  in  the 
steam  plant  to  yield  an  equal  amount. 
This  comparison,  however.  Superintend¬ 
ent  Ross  says,  is  unfair  in  that  much  of 
the  investment  by  the  city  in  the  Skagit 
project  is  preliminary  to  the  full  devel¬ 
opment  of  the  1,125,000  hp.  potentially 
available.  The  city  is  obligated  also 
for  $12,015,000  additional  expenditure, 
which,  Mr.  Ross  says,  would  yield  the 
city,  under  present  plans,  205,()00  addi¬ 
tional  horsepower  in  three  years. 

That  the  Diablo  power  plant  and  a 
second  transmission  line  from  the  Skagit 
plant  to  Seattle  are  to  be  placed  ahead 
of  all  other  city  construction  projects 
and  rushed  to  completion  is  definitely 
indicated  by  an  ordinance  now  before 
the  City  Council.  The  bill  amends  a 
previous  ordinance  which  authorizes 
preliminary  surveys  and  studies  for  a 
permanent  diversion  dam  at  Gorge 
Creek,  a  power  house  and  tunnel  at 
Diablo,  an  additional  transmission  line 
from  Diablo  to  Seattle,  and  a  generating 
plant  at  Lake  Youngs  in  tlie  Cedar 
River  watershed.  These  surveys,  the 
ordinance  stipulates,  are  to  he  made  hy 
City  Engineer  W.  D.  Barkhuff  and  the 
Constant  Angle  Arch  Dam  Company, 
which  fills  the  function  of  city  consult¬ 
ing  engineer. 
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For  Regulation  of  Holding  Companies 

State  Commissioners’  Association  Committee  So  Declares  at  New 
Orleans — Rates  Are  Not  Flexible  Enough — W.  A. 
Prendergast  and  M.  W.  Harrison  Talk 


Among  the  committee  reports  sub- 
.  mitted  and  discussed  at  the  New 
Orleans  meeting  of  the  National  Asso¬ 
ciation  of  Railroad  and  Utilities  Com¬ 
missioners — held  from  Nov.  13  to  Nov. 
16  and  summarized  last  week  as  regards 
its  reaction  to  the  public  utility  in¬ 
vestigation  now  under  way  by  the 
Federal  Trade  Commission — ^those  of 
chief  interest  to  the  electric  light  and 
power  industry  concerned  generation 
and  distribution  of  electricity,  public 
ownership  and  operation,  service  of 
public  utility  companies,  public  utility 
rates,  capitalization  and  intercorporate 
relations,  and  safety. 

Operation  and  Distrihution  Costs 

That  the  general  trend  of  all  costs 
of  generating  and  distributing  electric 
power  over  a  fifteen-year  period  has 
been  downward,  although  the  downward 
movement  is  not  uniform  or  uninter¬ 
rupted  by  upward  swings,  was  the  con¬ 
clusion  reached  by  the  committee  first 
named,  which  was  a  special  one  headed 
by  Adolph  Kanneberg  of  Wisconsin  and 
which  based  its  conclusions  mainly  on 
a  study  of  the  electric  systems  in  that 
state.  The  decreases  have  been  usually 
greater  for  tbe  small  .systems  than  for 
the  larger  ones,  so  that  the  margin  of 
advantage  of  the  large  over  the  small 
systems  has  contracted  noticeably.  An¬ 
other  significant  feature  is  that,  while 
large  systems  still  have  a  considerable 
advantage  in  generation  costs  over  the 
smaller  systems  (particularly  as  between 
large  and  small  steam  plants),  the  costs 
connected  with  distributing  systems 
of  all  sizes  seem  at  the  present  time  to 
be  nearly  the  same.  The  concentration 
of  distribution,  utilization  and  commer¬ 
cial  expense,  particularly,  shows  a 
standardization  of  the  expenses  incurred 
in  disposing  of  the  product. 

Three  points,  the  committee  reported, 
stand  out  in  regard  to  generating  costs. 
First,  generating  costs  were  the  largest 
single  group  of  expenses,  e.xcept  for  the 
large  water-power  systems,  throughout 
the  period  from  1922  to  1927.  Second, 
these  are  composed  very  largely  of  a 
single  item — superintendence  and  labor 
for  water-power  and  fuel  for  steam 
sy.stenis — and  fluctuate  almost  exactly 
in  sympathy  with  changes  in  these  items. 
Third,  they  decrease  very  consi.stently 
as  the  volume  of  output  increases. 

The  committee  on  public  ownership 
and  operation  reported  that  the  senti¬ 
ment  of  the  association  on  this  point 
has  umiuestionably  become  cry.stallized 
into  one  of  general  opposition.  The 
committee  again  expressed  its  belief  in 
individual  initiative  and  opportunity,  the 
inherent  rights  of  millions  of  private 
investors  and  the  principle  of  private 
owner ip  and  operation  under  proper 
governmental  regulation. 

The  committee  on  service  of  public 
utility  companies  reported  that  their 


growth  and  expansion  had  been  as 
marked  during  the  past  year  as  in  those 
preceding  it.  It  spoke  of  the  adaptation 
of  this  service  to  new  uses  and  told  how 
research  has  created  appliances  whose 
product  has  become  a  necessity  in  almost 
every  field  of  human  endeavor. 

Discussing  the  rate  base  as  the  essen¬ 
tial  factor,  the  committee  on  public 
utility  rates  reported  a  strong  tendency 
on  the  part  of  owners  of  public  utilities 
to  insist  that  the  fair  value  is  the  cost 
to  reproduce  new  less  actual  deprecia¬ 
tion  plus  “going-concern”  value  and 
working  capital.  This  tendency,  the 
committee  said,  has  been  stressed  to  such 
a  degree  that  it  has  become  alarming. 
Historic  cost,  the  committee  held,  should 
be  consulted  in  determining  fair  value. 
It  is  one  check  against  wild  estimates. 
“We  cannot  deny,”  the  report  said,  “that 
the  public  believes  utilities  to  occupy  a 
position  of  preference  in  our  social 
structure.  It  is  beginning  to  feel  that 
rates,  coupled  with  other  advantages 
which  utilities  have  under  the  law,  are 
too  high.” 

Voluntary  reductions  of  rates  have, 
however,  been  plentiful  in  the  past  year, 
the  committee  admitted.  The  Pennsylva¬ 
nia  plan  for  extension  of  rural  lines  has 
formed  the  basis  for  a  marked  increase 
of  service  to  rural  communities,  and  the 
committee  believed  that  other  regulatory 
bodies  should  encourage  the  use  of  the 
Pennsylvania  and  similar  methods,  with 
such  variations  as  are  found  adaptable 
to  the  communities  served.  That  rate 
schedules  in  general  should  have  greater 
flexibility  was  the  committee’s  conclu¬ 
sion. 

Holding-Company  Regulation 

The  committee  on  capitalization  and 
intercorporate  relations  reported  that 
holding  companies  should  be  defined  as 
“public  utilities”  and  be  made  subject 
to  such  regulation  as  may  lie  neces¬ 
sary.  The  committee  appreciated  that 
mere  legislative  enactment  will  not  make 
a  public  utility  of  a  corporation  that  is 
not  in  fact  a  public  utility.  It  lielieved, 
however,  that  in  all  instances  where 
the  holding  company  and  its  subsidiaries 
afifect  the  control  and  activities  of  the 
operating  company  they  may,  and 
should,  be  considered  as  public  utilities 
in  fact.  Since  virtually  all  utilities  de¬ 
sire  a  continuance  of  the  present  system 
of  state  regulation,  it  is  incumbent  upon 
them  to  use  every  endeavor  to  avoid 
a  situation  which  might  result  in  a  pub¬ 
lic  demand  for  a  change,  and  utilities 
favoring  effective  regulation  will  recog¬ 
nize  the  necessity  for  such  amendments 
to  state  commission  acts  to  this  end. 

No  class  of  industry  has  been  more 
diligent  in  safeguarding  its  employees 
than  public  utility  companies,  the  com¬ 
mittee  on  safety  operation  reported. 

William  A.  Prendergast,  chairman  of 
the  New  York  Public  Service  Commis¬ 


sion.  told  the  members  that  the  activities 
of  holding  companies  are  responsible 
for  much  of  the  suspicion  entertained 
by  the  public  in  its  relations  with  the 
public  utility  industry.  Declaring  that 
in  most  cases  electric  utilities  have  had 
substantial  justice  from  the  state  com¬ 
missions,  Mr.  Prendergast  answered 
what  he  construed  as  a  charge  by  Philip 
Cabot,  professor  of  public  utilities  in  the 
Harvard  Business  School,  that  oppres¬ 
sive  policies  by  state  commissions  have 
forced  holding  companies  to  resort  to 
devious  ways  to  secure  e.xtra  profits 
from  operating  companies.  “If  rates 
have  been  found  to  be  too  low,”  he  said, 
“the  electric  utilities  have  not  been  af¬ 
flicted  with  any  shrinking  nuxlesty  in 
asking  that  a  fair  profit  or  return  l)e 
allowed  to  them.  There  is  sound  objec¬ 
tion  to  the  idea  that  contracts  for  serv¬ 
ice  of  different  kinds  may  be  made  be¬ 
tween  the  holding  and  the  operating 
companies  without  any  public  regulation. 
We  also  know  that  the  industry  has 
stubbornly  resisted  tbe  imposition  of 
regulation  upon  the  holding  companies, 
and  this  in  itself  does  not  promote  pub¬ 
lic  confidence.” 

M.  W.  Harrison’s  Address 

In  an  address  by  Milton  W.  Har¬ 
rison,  president  National  Association  of 
Owners  of  Railroad  and  Public  Utility 
Securities,  it  was  maintained  that  the 
function  of  regulation  is  to  check  bad 
tendencies,  to  correct  evils  which  may 
injure  service  and  credit,  to  insure  rea¬ 
sonable  charges,  and  to  arbitrate  differ¬ 
ences  between  groups  of  interests.  These 
functions  and  those  of  management  be¬ 
ing  entirely  distinct,  there  is  every  rea¬ 
son  for  co-operation. 

“We  are  in  a  period  of  changing  con¬ 
ditions,”  the  speaker  declared,  “at  the 
cross  roads,  so  to  speak,  and  must  de¬ 
cide  whether  we  will  enter  upon  the  road 
toward  government  ownership  or  con¬ 
tinue  in  the  path  of  private  ownership. 
For  my  part,  I  would  not  take  the 
former,  which  might  seem  to  be  the 
easier  way.  It  is  true  that  to  travel  the 
path  of  private  ownership,  and  to  main¬ 
tain  ecpiilibrium  lietween  regulation  and 
regulated  industries,  will  require  greater 
intelligence  and  more  scientific  treat¬ 
ment.  But  the  benefits  to  the  public 
will  be  infinitely  greater  than  under  gov¬ 
ernment  ownership.  .  .  , 

“A  spirit  of  hostility  toward  the  in¬ 
dustries  upon  which  our  economic  and 
industrial  progress  is  so  dependent 
should  not  lie  engendered  by  an  assump¬ 
tion  that  utilities  generally  are  guilty  of 
misconduct  before  they  are  proven  so. 
If  certain  practices  not  regarded  as  in 
the  public  interest  have  been  made  pos¬ 
sible  because  unwieldy  legislation  has 
impeded  regulation,  should  not  the 
sponsors  of  such  legislation  shoulder 
their  responsibility?  If  there  is  accurate 
knowledge  of  subtle  and  insidious  propa¬ 
ganda  on  the  part  of  those  who  favor 
experimenting  with  government  owner¬ 
ship  as  a  panacea,  in  justice  why  should 
there  not  be  every  effort  on  the  part  of 
those  who  believe  sincerely  in  the  proven 
benefits  of  private  ownership  to  sustain 
that  belief  before  the  public?” 
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West  Texas  Utilities  Plans 
60,000-Hp.  Development 

An  application  lias  been  filed  by  the 
West  Texas  Utilities  Company  with  the 
'fexas  State  Board  of  Water  En^fineers 
for  a  permit  to  impound  2.500  acre-feet 
of  water  annually  on  Lytle  Creek,  near 
Abilene,  to  provide  water  power  for  a 
hydro-electric  plant  which  it  desires  to 
construct  at  a  cost  of  $5,000,000.  Pub¬ 
lic  licaring^  on  the  application  will  take 
jilace  Nov.  26.  The  new  plant  will  he 
about  a  mile  and  a  half  from  the  present 
dam,  which  is  two  miles  east  of  Abilene, 
and  will  he  much  the  larjjest  owned  by 
the  company,  with  three  units  develop¬ 
ing:  20.0()0  hp.  each.  The  dam  will  im¬ 
pound  2.200,000,000  g-al.  If  the  permit 
is  fjranted,  work  will  start  on  the  dam 
next  fall  and  the  plant  will  he  erected 
in  1030. 

Since  Jan.  1,  1927.  the  West  Texas 
Utilities  has  added  38  towns  to  its  list, 
makinfj  104  communities  and  more 
than  fifty  thousand  customers  now 
served  by  it  with  lij?ht  and  power. 
These  towns  are  situated  in  40  counties 
which  have  an  af^jjrejjate  population  of 
550,000.  In  this  time  the  company  has 
e.xtcnded  its  transmission  lines  from  860 
to  1.832  miles  and  raised  its  connected 
load  from  about  50,000  kw.  to  almost 
twice  that  size.  A  large  part  of  the 
new  lines  are  operated  at  66,000  volts, 
and  the  company  is  now  building  a  line 
at  that  voltage  from  Wellington  to 
Shamrock.  Building  records  were 
made.  One  stretch  of  100  miles,  from 
Mertzon  to  McCamey,  was  put  into 
service  in  60  days  after  its  construction 
began.  Among  other  improvements 
made  by  the  company  since  Jan.  1,  1927, 
most  of  which  have  been  already  noted 
here,  have  been  the  rebuilding  of  the 
San  Angelo  generating  station,  where 
two  6,400-kw.  turbo-generators  were 
put  in  operation;  huihling  of  a  15.000- 
kw.  unit  of  an  ultimate  40.000-kw.  gen¬ 
erating  station  at  Lake  Pauline,  near 
Quanah.  and  completion  of  smaller  gen¬ 
erating  stations  at  McCamey,  Clarendon, 
Sonora  and  Quitaque. 


Electric  Division,  F'arm  P^ngi- 
neers,  to  Meet  in  Chicago 

Nine  papers  and  five  round-table  ses¬ 
sions  will  make  up  the  program  of  the 
Rural  Electric  Division  of  the  .Ameri¬ 
can  Society  of  Agricultural  Engineers, 
which  will  hold  sessions  at  the  Hotel 
Sherman,  Chicago,  on  Dec.  6  and  7, 
billowing  two  days  devoted  hy  the  so¬ 
ciety  to  power  and  machinery.  The 
nine  papers  will  he  given  on  the  first  day 
and  include: 

Moniitui — “Farmstead  Wiring  for  Elec¬ 
tricity,”  H.  S.  llinrichs.  Kansas  Power  & 
Light  Company:  “The  Wiring  of  Farm 
Buildings.”  C.  \V.  .Abbot,  Rome  Wire  Com- 
jiany:  “Electric  Motor  Installations.”  J.  W. 
Sav.ige,  General  Electric  Comp.any :  “In¬ 
stallation  of  Water  Systems.”  F.  W.  Duflfee, 
University  of  Wisconsin. 

.■Ijtcniflfltt  —  “Feed  (Grinding  on  the 
harm.”  F.  R.  Meacham.  Wisconsin  Power 
&  Light  Company;  “Dairy  Refrigeration — 
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Equipment  and  Use,”  M.  B.  Cann,  Eastern 
Sales  Corporation ;  “Retail  Dairy  Refrig¬ 
eration,”  Truman  E.  Hienton,  Purdue  Uni¬ 
versity;  “Seed-Corn  Testing,”  Prof,  E.  W. 
Lehmann,  University  of  Illinois:  “Ven¬ 
tilation  hy  Electric  Fans.”  H.  S.  Nesbit, 
Ilg  Electric  Ventilating  Company. 

The  entire  second  day  will  be  given 
over  to  group  or  round-table  confer¬ 
ences.  These  will  include  one  on  rural 
load  building  by  merchandising,  led  by 
Charles  P.  Wagner.  Northern  States 
Power  Company,  and  one  on  demonstra¬ 
tions  and  exhibits,  led  by  Richard  Boon- 
stra.  Public  Service  Corporation  of 
Northern  Illinois.  There  will  also  be 
conferences  on  silo  filling  and  grain  and 
feed  elevators. 

Arizona’s  Attitude  Maintained 
by  Coming  Executive 

A  renewed  assault  on  the  Swing- 
Johnson  Boulder  Canyon  Dam  bill  with 
the  opening  of  Congsess  this  winter  was 
promised  by  the  Arizona  State  River 
Commission  after  a  .series  of  meetings 
which  ended  last  week.  Governor-elect 
John  C.  Phillips  and  Senator  Carl  Hay¬ 
den  met  with  the  commission,  and  a 


statement  given  out  by  the  secretary  at 
the  close  of  the  conference  indicated  th.it 
the  new  Governor  will  be  opposed  to 
any  Colorado  River  development  along 
the  lines  set  forth  in  the  bill  sponsored 
by  tbe  California  men. 

The  statement  .said  that  “the  recent 
election  did  not  alter  the  situation  in  any 
particular.  There  appears  to  be  no  dif¬ 
ference  between  the  views  of  Governor- 
elect  Phillips  and  the  principles  which 
have  guided  the  river  commission  since 
its  appointment.”  While  the  commis¬ 
sion  pledged  itself  to  “leave  no  stone 
unturned  in  our  efforts  to  defeat  the 
Swing-Johnson  bill  in  its  present  form,” 
it  also  said  that  “nothing  within  the 
commission’s  power  shall  be  left  undone 
to  effect  the  reaching  of  a  just  agree¬ 
ment  between  the  states  upon  whicli  the 
sensible,  fair  and  equitable  development 
of  the  river  may  be  predicated.” 

Governor  George  H.  Dern  of  Utah 
and  the  three  other  upper  basin  Gov¬ 
ernors  plan  to  meet  in  Denver  before 
December  to  argue  the  (piestion  of  water 
division.  Governor  Dern  is  quoted  as 
believing  that  the  .Swing-Johnson  bill 
will  be  passed  in  the  short  session  of 
Congress. 


Chamber  of  Commerce  and  Water  Power 

Special  Committee  Representing  Engineers  as  Well  as  Industrial, 
Financial,  Utility  and  b'arming  Interests  Meets 
at  Washington  and  Debates  Policy 

By  Paul  Wooton 

^V<tshi:lffton  Correspondent  for  the  Electrical  Would 


IN  ORDER  to  gather  advice  prelimi¬ 
nary  to  a  definite  and  constructive 
stand  on  modern  power  problems,  the 
Chamber  of  Commerce  of  the  United 
States  has  set  up  a  national  water¬ 
power  policies  committee.  This  com¬ 
mittee  convened  in  Washington  on 
Nov.  12.  j 

On  the  committee,  which  has  been 
.selected  to  include  outstanding  men  from 
all  branches  of  business  directly  con¬ 
cerned  as  well  as  engineers,  there  are 
repre.sentatives  of  financial,  railroad, 
farming  equipment,  fertilizer  and  other 
interests.  It  is  composed  as  follows : 

Frederic  .A.  Delano,  former  member  of 
the  Federal  Reserve  Board  and  railway 
executive,  Washington.  D.  C. 

Thomas  S.  Baker,  president  Carnegie  In¬ 
stitute  of  Technology,  Pittsburgh. 

Arthur  S.  Bent,  president  Bent  Brothers, 
Inc.,  Los  Angeles. 

Frank  P.  Glass,  publisher  and  editor, 
.Montgomery  (Ala.)  Advertiser. 

Lafayette  Hanchett,  president  L’tah 
Power  &  Light  Company,  Salt  Lake  City. 

David  C.  Henny,  consulting  engineer, 
Portland.  Ore. 

Horace  W.  King,  professor  hydraulic 
engineering.  University  of  Michigan,  Ann 
Arbor. 

Alexander  Legge.  president  International 
Harvester  Company,  Chicago. 

Charles  H.  \IcDowell,  president  Armour 
Fertilizer  Works,  Chicago. 

Frank  I.  Mann,  Bois  d’.Arc  Farm,  Gil¬ 
man,  Ill. 

Harold  G.  Moulton,  president  Brookings 
Institution,  Washington,  D.  C. 


R.  E.  Norton,  vice-president  C.  H.  Geist 
Securities  Corporation,  Philadelphia. 

Warren  Olney,  Jr.,  attorney,  San  Fran¬ 
cisco. 

Lewis  B.  Stillwell,  consulting  engineer. 
New  York. 

Gen.  Harry  Taylor,  former  Chief  of  En¬ 
gineers  U.S.A.,  Washington,  I).  C. 

The  first  day  of  last  week’s  meeting 
was  given  over  to  a  round-table  discus¬ 
sion  of  tho.se  features  of  hydro-electric 
power  development  with  which  the*  com¬ 
mittee  might  now  constructively  deal. 
These  include  government  versus  pri¬ 
vate  ownership  and  operation,  federal 
and  state  functions  as  to  jurisdiction  and 
regulation,  relation  of  hydro-electric 
power  to  other  water  uses  and  to  fuel 
electric  power,  a  proper  measure  of 
water-power  resources  and  practicability 
of  development,  and  present  national 
policies  as  laid  down  in  the  federal 
water-power  act.  .Attention  was  also 
given  to  those  features  of  water-power 
development  wdiich  have  resulted  in  ef¬ 
forts  to  obtain  special  legislation  for 
sucb  projects  as  Muscle  Shoals  and 
Boulder  Dam,  resulting  in  the  with¬ 
drawal  of  great  wmter.slieds  like  those 
of  the  Tennes.see  and  Colorado  Rivers 
from  active  development. 

On  the  second  day  O.  C.  Merrill,  ex¬ 
ecutive  secretary  of  the  Federal  Power 
Commission,  and  Colonel  William  Kelly, 
vice-president  of  the  Buffalo,  Niagara 
&  Eastern  Power  Corporation,  appeared 
before  the  committee  and  e.xpressed  their 


Electrical  World —Vol. 92.  Xo.21 


views  bn  several  of  the  matters  above 
outlined.  Mr.  Merrill  emphasized  the 
fjreat  desirability  of  leaving  as  much  of 
the  creation  and  administration  of 
policies  in  the  hands  of  the  several 
states  as  the  states  are  willing  and 
equipped  to  undertake.  Colonel  Kelly 
emphasized  the  need  of  a  sane  public 
understanding  on  water-power  possi¬ 
bilities. 

'I'he  third  day  was  devoted  to  the 
selection  of  features  of  national  water¬ 
power  policies  for  study  by  members  of 
the  committee.  Some  suggestions  were 
made  as  to  constructive  recommenda¬ 
tions  which  the  committee  might  ulti¬ 
mately  make  to  the  chamber’s  board  of 
directors.  Chairman  Delano,  it  is 
understood,  plans  to  call  the  next  meet¬ 
ing  of  the  committee  some  time  in 
January. 

\V.  Dub  Brookings,  manager  natural 
resources  production  department  of  the 
national  chamber,  is  acting  as  secretary 
to  the  water-power  committee,  assisted 
by  D.  J.  Guy,  bydro-electric  engineer 
on  the  chamber’s  staff. 


For  and  Against  Hydro  Plant 
at  Falls  of  Potomac 

While  opposing  power  development  at 
the  Great  Falls  on  the  Potom.ac.  near 
Washington,  at  the  present  time  and 
advocating  the  acquisition  by  the  gov¬ 
ernment  of  the  site  for  park  purposes, 
the  committee  appointed  by  the  National 
Capital  Park  and  Planning  Commission 
to  study  the  situation  would  leave  the 
way  open  for  power  production  at  a 
later  time  should  this  then  seem  more 
urgent  than  park  preservation.  In  the 
committee’s  report,  completed  recently, 
the  position  is,  however,  taken  that  even 
the  modified  plan  for  power  develop¬ 
ment.  arranged  specifically  to  fit  in  with 
the  plans  for  creating  a  park  in  the 
region,  would  entail  damage  to  scenery 
and  is  not  acceptable. 

.'\dvocates  of  utilizing  the  water  power 
at  Great  Falls  for  the  generation  of  elec¬ 
tricity  have  estimated  that  more  than 
a  billion  kilowatt-hours  of  primary 
power  would  be  available  about  bait  the 
time.  'I'his  power  can  be  produced,  it 
is  claimed,  at  a  cost  from  20  to  25  per 
cent  less  than  is  possible  at  any  steam 
plant  in  the  same  locality.  Advocates 
of  the  power  project  also  believe  that  it 
could  be  made  a  factor  in  beautifying 
the  region. 

^lajor  Rrehon  Somervell,  government 
engineer  for  the  Washington  district, 
bas  completed  a  report  on  the  applica¬ 
tion  by  Byllesby  interests  for  a  pre¬ 
liminary  permit  at  Great  Falls.  Major 
Somervell’s  report,  which  it  is  under¬ 
stood  favors  the  power  plan,  will  be  sub¬ 
mitted  to  the  Chief  of  Engineers  in  the 
near  future  and  later  will  be  sent  to  the 
Federal  Power  Commission,  d'he  report 
of  the  committee  of  the  National  Capital 
lark  and  Planning  Commission  will  be 
considered  by  that  body  before  it  is 
finally  apj)roved  and  sent  to  the  Federal 
Power  Commission.  It  is  believed  that 
mis  will  require  several  weeks. 


Briefer  News 

cAk _ 

Lighting  up  the  Alab.\ma  Power 
Company’s  Headquarters. — By  flood¬ 
lighting  the  topmost  three  floors  and 
adding  the  effect  from  lavish  interior 
illumination  additional  beauty  has  been 
lent  at  night  to  the  Birmingham  head- 
(|uarters  of  the  Alabama  I’ower  Com¬ 
pany.  Since  it  was  made  ready  for  oc¬ 
cupancy  in  the  fall  of  1925  the  building 
has  been  one  of  the  showj)laces  of  the 
city.  Beginning  with  the  balconies  of 
tbe  twelfth  and  thirteen  floors,  44 
500- watt  projectors  have  been  installed 
They  are  so  designed  as  to  give  a  wide 
diffusion  of  light  on  the  walls  above 


the  balconies.  Around  the  fourteenth 
floor  72  100- watt  and  six  500- watt  pro¬ 
jectors  have  been  installed  back  of  the 
parapet  walls  to  illuminate  the  mission 
tile  roof  and  elevator  penthouse.  Be¬ 
sides  these,  there  are  six  5(X)-watt  lamps 
for  the  lighting  of  the  statue  “Electra” 
which  adorns  the  building’s  pinnacle  and 
the  diffusion  of  light  over  the  roof. 
E<iuipment  was  funiished  by  the  Gen¬ 
eral  Electric  Company  and  installed  by 
tbe  Di.xie  Construction  Company.  Pro¬ 
vision  was  made  for  later  installation 
of  colored  lighting  effects. 


Institute  Meetings  for  1929. — The 
first  regional  meeting  for  1929  of  the 
American  Institute  of  Electrical  Engi¬ 
neers  will  be  that  of  the  Middle  Eastern 
district,  to  be  held  in  Cincinnati  on 
March  20-22.  There  will  also  be 
regional  meetings  of  the  Southwest  and 
the  Great  Lakes  district,  the  former  at 
Dallas  on  May  7-9,  the  latter  probably 
in  the  first  week  of  December,  the  city 
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having  not  yet  been  selected.  The 
annual  summer  convention  of  the  Insti¬ 
tute  will  be  held  at  Swampscott,  Mass., 
on  June  24-28.  The  winter  convention 
will  be.  as  usual,  at  New  York  City,  the 
time  being  Jan.  28  to  Feb.  1,  and  the 
Pacific  Coast  convention  in  the  summer. 


Snow  Mountain  Power  Company 
Program. — The  e.xtension  program  of 
the  Snow  Mountain  Water  &  Power 
Company  in  the  Upper  Napa  Valley, 
Calif.,  costing  nearly  half  a  million  dol¬ 
lars,  has  been  completed.  Power  from 
the  Eel  River  plant  of  the  company  is 
now  serving  all  of  the  valley  district,  in¬ 
cluding  the  towns  of  Calistoga,  St. 
Helena  and  Yountville. 


Missouri  Power  Company  to  Build 
150-Mile  Transmission  Line. —  I'he 
Missouri  Power  Company  in  the  coming 
winter  will  erect  a  transmission  line 
along  United  .States  Highway  No.  66 
from  Marshfield  to  Cuba.  Mo.,  a  dis¬ 
tance  of  more  than  150  miles.  Towns 
along  this  highway  to  be  served  by  the 
new  line  include  Conway  and  Phillips- 
burg.  Construction  is  now  under  way 
on  a  3.Vmile  line  from  Ash  Grove  to 
Marshfield,  Mo. 


St.  Louis’  Next  Street-Lighting 
Extension. — The  St.  Louis  Board  of 
Public  .Service  will  on  Dec.  11  open 
bids  for  the  installation  of  an  electric 
street-lighting  system  in  District  F,  be¬ 
tween  Oakland  Avenue,  Page  Avenue, 
Newstead  .Avenue  and  the  western  city 
limits.  In  all  2,200  standards  with 
250-cp.  lamps,  will  lie  installed  at  an 
estimated  cost  of  $465,000.  This  is  an¬ 
other  step  in  the  city-wide  installation 
that  is  revolutionizing  street  lighting  in 
St.  Louis. 


Turners  Falls  E.nergy  Goes  to 
Massachusetts  Hill  Towns.  —  The 
Hampshire  Electric  Company,  recently 
formed  by  citizens  of  the  hill  towns  of 
the  western  section  of  Hampshire 
County,  Mass.,  and  now  serving  the 
towns  of  Cummington  and  Worthington 
with  energy  delivered  by  the  Turners 
Falls  Power  &  Electric  Company  at 
M''est  Chesterfield,  purposes  soon  to  ex¬ 
tend  the  service  to  Plainfield  and  Becket 
for  home  lighting  and  the  use  of  small 
industrial  establishments. 


Nebraska  Le.\gue  Fights  for 

PRF.SERVATION  OF  MUNICIPAL  PLANTS. 
— Declaring  that  the  disappearance  of 
municipal  lighting  plants  would  subject 
the  “people  to  constant  exploitation  by 
a  powerful  monopoly,”  the  League  of 
Nebraska  Municipalities  has  announceil 
a  legislative  program  designed  to  give 
“additional  protection  to  the  smaller 
towns  that  have  been  the  object  of  a 
concerted  drive  by  power  companies  to 
buy  up  their  plants.”  Among  the  main 
features  of  the  legislative  proposal  will 
be  a  re(|uircment  that  no  municipal  plant 
may  be  sold  except  by  a  vote  of  the 
people,  limitation  of  private-company 
franchises  to  fifteen  years,  limiting 
street-lighting  and  water-pumping  con¬ 
tracts  to  five  years,  and  prohibiting  sale 
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or  lease  except  when  authorized  at  a 
special  election  following  appraisal  by 
a  qualified  engineer.  The  league  in¬ 
dorsed  a  large  number  of  legislative 
candidates  who  had  given  a  pledge  to 
support  such  legislation. 


Elfxtricai.  Show  at  Richmond, 
Va.,  Scores  Success. — Richmond’s  first 
annual  electrical  exposition,  held  at  the 
Mosque,  came  to  a  close  on  Nov.  10 
with  more  than  five  thousand  people 
jammed  into  the  hall.  John  W.  Gates, 
the  director,  declared  that  in  point  of 
attendance  and  city-wide  interest  the 
Richmond  exposition  surpassed  similar 
shows  held  in  other  cities,  and  the  Elec¬ 
trical  League  at  Richmond,  which  spon¬ 
sored  the  show,  expressed  the  view  that 
it  was  an  entire  success. 


Ottumwa,  Iowa,  Mas  Plan  to  Make 
Power  Plant  Pay  for  Straightening 
River. — Ottumwa,  Iowa,  is  seeking  a 
permit  to  allow  the  city  to  straighten 
the  channel  of  the  Des  Moines  River 
in  its  flow  through  the  city,  this  move¬ 
ment  being  in  the  cause  of  flood  pro¬ 
tection.  Horace  A.  Brown,  superin¬ 
tendent  of  the  Ottumwa  waterworks, 
has  a  plan  involving  the  installation  of 
a  hydro-electric  plant.  By  this  means, 
it  is  held,  the  cost  of  the  project,  which 
would  he  approximately  $1,0()0,(M)0, 
could  he  reimbursed. 


Jersey  Central  Power  &  Light 
Said  to  Contemplate  Building  Gen¬ 
erating  Station  at  South  Amboy. — 
press  report  says  that  the  Jersey 
Central  Power  &  Light  Company  has 
purchased  property  at  South  Amboy, 
N.  J.,  on  which  it  will  erect  at  a  cost 
of  $4,500,000  a  steam  generating  plant 
with  an  initial  rating  of  50,0(K)  kw.  No 
confirmation  of  this  report,  however, 
could  he  obtained  from  the  National 
Electric  Power  Company,  New  York, 
which  now  controls  the  Jersey  Central 
company  for  the  Insull  interests,  beyond 
a  statement  that  expansion  plans  have 
for  some  time  been  under  consideration. 


Change  of  Dam  Site  in  Fifteen- 
Mile  Falls  Power  Project. — The 
Public  Service  Commission  of  New 
Hampshire  has  issueil  an  order  grant¬ 
ing  a  request  from  the  Grafton  Power 
Company  for  permission  to  change  the 
site  of  its  proposed  lower  dam  at  Mon¬ 
roe  in  the  Fifteen-Mile  Falls  stretch 
of  the  Connecticut  River,  where  the 
great  hydro  plant  backed  by  the  New 
England  Power  Association  is  begin¬ 
ning  to  take  shape.  The  new  site  is  a 
short  distance  up  the  stream  and  on  the 
V’^ermont  side  of  the  river,  whereas  the 
first  site  approved  was  on  the  New 
Hampshire  side. 


Electric  Demonstration  Farms 
Recommended  for  Oklahoma. — The 
Oklahoma  Farm  Electrification  Commit¬ 
tee.  meeting  at  Oklahoma  City  recently, 
adopted  a  resolution  recommending 
that  electric  light  and  power  com¬ 
panies  in  Oklahoma  designate  certain 
farms  lying  in  their  territory  as  elec- 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries.  Is 
published  in  the  first  issue  of  every 
volume.  For  latest  list  see  issue  for 
July  7,  page  48.] 

American  Society  of  Mechanical  Engi¬ 
neers — Engineering  Societies  Bldg., 
.New  York,  Dec.  3-7.  C.  W.  Rice,  29 
West  39th  St.,  New  York. 

American  Society  of  Agricultural  En¬ 
gineers  —  Rural  Electric  Division, 
Hotel  Sherman,  Chicago,  Dec.  6-7. 
Raymond  Olney,  St.  Joseph,  Mich. 
Fllectrical  Credit  Association  —  New 
York  Division,  New  York,  Dec.  17  ; 
\V.  J.  Kreger,  261  Broadway, 
New  York. 

North  Central  Electric  As.sociatlon — 
Engineering  Section,  .Minneapolis, 
Jan.  21-22.  J.  W.  I..apham,  803  Ply¬ 
mouth  Bldg.,  Minneapolis. 

American  Institute  of  Electrical  Engi- 
neer.s — Winter  convention.  New  York, 
Jan.  28-Feb.  1.  F.  L.  Hutchin.son, 
33  West  39th  St.,  New  York. 
Midwest  Power  Conference  —  Chicago, 
Feb.  12-16.  G.  E.  Pfisterer,  53  W. 
Jackson  Blvd.,  Chicago. 


trification  demon.stration  farms,  these 
farms  to  be,  wherever  possible,  on  main 
highways,  and  that  signboards  be 
erected  designating  their  purpose  and 
inviting  all  interested  to  inspect  them. 
Representatives  of  light  and  power  com¬ 
panies  reported  that  there  is  a  growing 
and  insistent  demand  from  farmers  for 
electric  service.  Although  use  of  elec¬ 
tricity  in  rural  communities,  they  said, 
is  at  present  largely  confined  to  house¬ 
hold  purposes,  service  is  being  expanded 
rapidly  to  other  farm  uses. 


Thirty  -  Millio.v  -  Dollar  Hydro 
Project  for  San  Joaquin  Valley. — 
Another  step  toward  the  thirty-million- 
dollar  hydro-electric  power  project  in 
d'ulare  County,  Calif.,  was  taken  last 
week  when  the  Empire  Development 
Company  of  San  Francisco,  which  has 
made,  as  reported  already,  an  applica¬ 
tion  for  a  preliminary  permit  to  the 
Federal  Power  Commission,  applied  to 
the  State  Division  of  Water  Rights  for 
permission  to  divert  water  from  San 
Joaquin  Valley  streams.  The  company 
seeks  to  divert  600  sec. -ft.  from  the 
North  and  South  Forks  of  the  Kern 
River  and  Golden  Trout  Creek  and  to 
impound  350,000  acre-feet  of  water  a 
year  through  a  system  of  dams  and  tun¬ 
nels.  Electric  power  would  be  sold  to 
existing  distributing  companies  of  the 
San  Joaquin  Valley,  the  application 
states. 


Tennessee  Electric  Power  Com¬ 
pany  Extends  Transmi.ssion  Lines. — 
Contracts  have  been  let  by  the  Tennes¬ 
see  Electric  Power  Company  and  its 
subsidiary  the  Nashville  Railway  & 
Light  Company  for  the  construction  of 
substations  and  transmission  lines  at  an 
estimated  cost  of  $1,500,000.  The  lines 
will  run  east  and  south  from  Nashville 
through  Centerville  to  Hohenwald  and 
from  Centerville  north  to  McEwen. 
Fifty-eight  miles  will  be  steel-tower  con¬ 
struction,  of  which  14  miles  will  be 
double-circuit.  There  will  be  51  miles 
of  wootlen-pole  construction.  The  con¬ 
ductors  throughout  will  be  aluminum 


steel-core.  The  substations  will  be  in 
Nashville,  Centerville,  McEwen  and 
Hohenwald,  and  the  existing  South  sub¬ 
station  in  Nashville  will  be  enlarged. 
This  work  is  being  carried  out  by 
Stevens  &  Wood,  New  York. 


League  Conffjience  Set  for  Janu¬ 
ary  AT  Cleveland. — At  the  headquar¬ 
ters  of  the.  .Society  for  Electrical  De¬ 
velopment  a  meeting  of  the  newly  elected 
League  Council  was  held  recently,  pre- 
sidetl  over  by  Chairman  R.  Bourke 
Corcoran.  Among  the  matters  consid¬ 
ered  were  the  midwinter  conference, 
Christmas  activities,  the  Industry  Sales 
Conference  and  the  commercial  and  in¬ 
dustrial  lighting  plan.  Excellent  prog¬ 
ress  was  reported  in  these  directions 
as  well  as  in  home  modernization  and 
work  with  contractor  groups.  It  was 
decided  to  hold  the  second  midwinter 
conference  of  secretary-managers  of 
leagues  in  Cleveland  on  Jan.  7  to  9. 
The  business  sessions  will  be  held  at 
the  headquarters  of  the  Electrical 
League  of  Cleveland.  Official  head¬ 
quarters  will  be  at  the  Hotel  Statlcr. 


Monongahela-West  Penn  Improve- 
ME.NT  Program. — To  improve  its  elec¬ 
tric  service  at  many  points,  the  Mo¬ 
nongahela-West  Penn  Public  Service 
Company  is  embarking  on  the  largest 
construction  program  since  its  steam 
power  station  was  built  at  Rivesville, 
W.  Va.,  in  1918,  according  to  an  an¬ 
nouncement  by  the  company.  The  pro¬ 
gram  includes  the  building  of  new 
transmission  lines  and  other  expansions 
to  involve  the  expenditure  of  $1,000,000. 
The  largest  item  will  be  a  L32-kv.  line 
from  Rivesville  by  way  of  Hutchinson 
and  Clarksburg  to  Parkersburg.  A 
15,000-kw.  substation  will  be  erected 
east  of  Parkersburg,  new  efiuipment  will 
be  added  to  the  Hutchinson  substation, 
and  new  transmission  lines  will  be  built 
from  the  new  Parkersburg  substation  to 
connect  with  the  present  system  at  that 
point. 


Forty-one  Applications  for  Ore¬ 
gon  Power  Sites  Follow  Defeat  of 
Law  to  Close  State's  Chief  Rivers.— 
Complete  returns  of  the  vote  in  Oregon 
on  closing  to  further  hydro-electric  de¬ 
velopment  the  Rogue,  Umpqua,  Macken¬ 
zie  and  Deschutes  Rivers,  in  the  sup¬ 
posed  interest  of  fish  preservation, 
confirm  the  first  reports  that,  thanks  to 
the  agricultural  vote,  the  four  initiated 
measures  were  defeated  by  two  to  one  at 
the  general  election  on  Nov.  6.  On  the 
day  following  the  announcement  of  the 
election  returns  the  State  Engineer  re¬ 
ceived  41  applications  for  water  permits, 
among  them  being  one  from  Albert 
Anderson,  Eugene,  asking  authority  to 
.store  18.700  acre-feet  of  water  from  the 
.South  Fork  of  the  Coquille  River  and 
to  appropriate  75  sec.-ft.  of  this  water 
for  the  development  of  hydro-clcctric 
power  in  Coos  County.  This  proposed 
development  is  in  the  operating  fieW 
now  occupied  by  the  Mountain  States 
Power  Company.  Herman  Kolberg  of 
Portland  filed  application  for  a  permit 
to  store  150,000  acre-feet  of  water  from 
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Salmon  Creek  and  tributaries  and  ap¬ 
propriate  2,500  sec. -ft.  for  power  pur¬ 
poses.  The  district  indicated  in  this 
application  is  considered  the  operating 
field  of  the  Portland  companies. 


Dedication  of  Physics  Laboratory 
AT  University  of  Minnesota. — A 
meeting  of  the  American  Physical  So¬ 
ciety  will  be  held  on  Xov.  30  and  Dec.  1 
at  tile  University  of  Minnesota,  Minne¬ 
apolis,  at  which  time  the  new  physics 
laboratory  of  that  institution  will  be 
dedicated.  There  will  be  a  “dedicatory 
symposium”  at  which  papers  will  be  pre¬ 
sented  by  prominent  scientists,  among 
tliem  one  on  "Motions  of  Positive  Ions 
ill  Ionized  Gases”  by  Dr.  Irving  Lang¬ 
muir  and  one  on  "Scattering  of  Elec¬ 
trons”  by  Prof.  K.  T.  Compton.  The 
dedicatory  address,  by  Prof.  John  Zeleny, 
will  describe  "The  Place  of  Physics  in 
the  Modern  World.” 


ScB-M  ETERI  NC.  AT  WASHINGTON. - 

The  Operative  Builders’  Association  of 
Washington.  D.  C.,  is  opposing  efforts 
made  by  the  Potomac  Electric  Power 
Company  to  stop  the  practice  of  sub¬ 
metering  in  the  capital.  'I'he  associa¬ 
tion,  through  its  executive  secretary, 
charges  that  discrimination  exists,  some 
owners  of  buildings  having  been  al¬ 
lowed  to  continue  the  practice  and  others 
having  been  ordered  to  stop  it.  It  de¬ 
mands  that  the  Public  Utilities  Com¬ 
mission  give  a  public  hearing  on  the 
matter.  The  association  maintains  that 
the  practice  is  legal  and  that  owners  of 
buildings  who  have  refused  to  discon¬ 
tinue  it  are  within  their  rights. 


CoM.MiTTEE  Set  ui*  to  “Save  Otr 
Schools.”  —  Avowedly  prompted  by 
testimony  before  the  Federal  Trade 
Commission  regarding  literature  fur¬ 
nished  by  utility  companies  to  public 
schools,  a  national  “Save-Our-Schools 
Committee”  has  been  organized  to  com¬ 
bat  "propaganda  by  special  interests, 
groups  or  causes”  in  American  schools 
and  colleges.  Mercer  G.  Johnston,  the 
secretary,  announces  that  the  committee 
“contains  70  men  and  women,  among 
them  faculty  members  of  Columbia, 
Harvard,  Yale,  Mount  Holyoke,  Chi¬ 
cago,  Wisconsin,  Michigan  and  other 
universities.”  Names  published  include 
also  other  well-known  persons. 

Commission 

Rulings 

c/Hi _ 

Promotional  R.\tes  Appro\t:d. — In  ap- 
prnvinjj  an  electric  rate  schedule  drawn 
for  tlie  purpose  of  stimulating  consumption 
by  small  domestic  customers  through  the 
niediimi  of  modern  heavy-duty  electric  ap¬ 
pliances,  and  in  which  a  unit  of  three  rooms 
was  adopted  as  a  basis,  the  charge  being 
jiicreased  for  each  additional  room  to  the 
limit  of  ten,  thereby  obviating  any  necessity 
for  extra  meters  and  making  every  outlet 
311  ajipliance  outlet,  the  .'Mabama  Public 
hervicc  Commission  termed  this  plan  a 

promotional”  rate  and  went  on  to  say : 


“A  'promotional’  rate  for  utility  service  has 
been  defined  as  a  rate  which  successfully 
develops  an  increasing  volume  of  profitable 
business.  This  end  is  attained  when  each 
customer  is  offered  an  opportunity  to  use 
additional  service  at  a  low  follow-on  rate 
for  energy  consumed.  In  order  that  a 
really  low  energy  rate  may  be  offered  to 
every  customer,  it  becomes  necessary  to 
establish  a  relatively  high  charge  for  an 
initial  small  block  of  energy,  which  initial 
charge  is  also  a  minimum  charge  to  cover 
partially  the  fixed  costs  of  service  such  as 
setting  and  removing  meters,  meter  repairs, 
meter  reading,  bookkeeping  and  collection 
cxpen.scs.  interest  charges  on  services  and 
meters,  and  similar  costs  which  e.xist  for 
each  customer  whether  or  not  any  energy 
is  actually  used.” 


Protecting  the  Farmers  .Against  Ex¬ 
ploitation. — .A  general  order  has  been  en¬ 
tered  by  the  Indiana  Public  .Service  Com¬ 
mission  requiring  any  person  or  company 
desiring  to  construct  or  operate  electric 
properties  to  submit  to  the  commission  for 
its  approval  a  full  description  of  the  project 
before  attempting  to  collect  any  money  or 
taking  any  other  actual  steps.  Explaining 
the  reason  for  this  order,  the  commission 
said :  “In  many  places  in  the  state  persons 
desiring  to  engage  in  speculative  enterprise 
have,  without  either  engineering  experience 
or  financial  ability  behind  them,  come  into 
many  rural  communities  in  the  state  and, 
by  misrepresenting  the  facts,  have  collected 
money  from  unsuspecting  persons  for  so- 
called  ‘connection  charges’  for  connecting 
them  to  electric  transmission  lines  which 
have  never  been  started.  In  certain  in¬ 
stances  they  have  either  failed  to  build  lines 
which  would  supply  satisfactory  service  or 
have  built  them  in  such  manner  as  to  con¬ 
stitute  a  menace  to  the  lives  and  safety  of 
the  people  generally.  In  most  cases  money 
enough  to  pay  for  the  entire  cost  has  been 
donated  by  prospective  patrons.” 


Competition  and  Excessive  Price  for 
.Acquisition  of  Single  Operating  Units 
CoNDEMNEii. — In  refusing  to  the  New  York 
Power  Fight  Corporation  permission  to 
acquire  the  Ticonderoga  Electric  Light  & 
Power  Company,  the  New  York  Public 
Service  Commission  said :  “The  reason 
given  does  not  seem  to  justify  the  price 
proposed  to  be  paid  for  the  stock  of  the 
Ticonderoga  company  at  more  than  four 
and  one-half  times  any  possible  valuation 
thereof  based  on  the  appraisal,  which  valu¬ 
ation  is  considerably  higher  than  bo<ik 
value.  While  not  of  record  in  this  case, 
it  is  common  knowledge  that  there  is  at 
present  in  the  State  of  New  York  a  com¬ 
petitive  struggle  between  several  large  util¬ 
ity  corporations  for  the  ac(|uisition  of  the 
property  and  franchi.ses  of  single  electric 
distributing  units.  This  competition  seems 
to  have  induced  the  offering  of  prices  for 
these  single  operating  units  beyond  the 
possibility  of  any  reasonable  return  thereon. 
Such  a  condition  is  certainly  not  in  the  in¬ 
terest  of  the  public,  and  it  is  hard  to  con¬ 
ceive  how  it  is  in  the  interest  of  the  stock¬ 
holders  of  the  companies  making  the  offers. 
Probably  it  is  not  the  duty  of  this  commis¬ 
sion  to  act  in  the  interest  of  the  stock¬ 
holders,  who  are  represented  by  boards  of 
directors  selected  by  them.  It  is.  however, 
clearly  the  duty  of  this  commission,  under 
Section  70  of  the  Public  Service  Commis¬ 
sion  law,  to  make  thorough  examination 
of  the  facts  and  protect  the  interests  of  the 
public,  and  where  the  price  to  be  paid  is 
greatly  in  excess  of  the  fair  value  of  the 
property  represented  by  the  stock,  it  is 
our  opinion  that  the  public  interest  requires 
the  disapproval  of  the  application,  unless  it 
be  shown  that  a  good  and  sufficient  reason 


for  the  granting  of  the  petition  exists  in¬ 
dependent  of  the  fair  value  of  the  property 
and  that  the  consuming  public  w’ill  be  bene¬ 
fited  thereby.  While  the  granting  of  the 
present  application  might  not  permit  the 
petitioner  to  use  the  purchase  price  as  a 
rate  base  in  a  subsequent  proceeding,  we 
believe  that  the  proposed  purchase  at  a 
price  so  largely  in  excess  of  the  fair  value 
of  the  property  represented  by  such  stock 
is  not  Ixmeficial  to  the  public  interest  but 
detrimental  thereto.” 

Recent  Court 

Decisions 

cAk  _ 

Bond  Issue  to  Build  Self-Sustaining 
Municipal  Plant  .Authorized.  —  The 
Colorado  Supreme  Court  has  sustained  the 
city  of  Haxtun  in  an  action  brought  against 
it  by  citizens  to  prevent  the  issue  of  bonds 
to  the  amount  of  $18,000  for  the  reconstruc¬ 
tion  and  enlargement  of  the  municipal  elec¬ 
tric  light  plant.  The  opposing  taxpayers 
held  that  the  city  could  not  afford  the  bond 
issue.  The  city  maintained  that  the  plant 
would  be  self-sustaining.  The  lower  court 
agreed  with  them  and  the  Supreme  Court 
is  of  the  same  opinion. 


Right  to  Impound  W.\ter  Will  Not 
Justify  Nuisance  Caused  by  Maintain¬ 
ing  Foul  Pond. — In  Ivey  vs.  Bainbridge 
Power  Company,  the  Court  of  .Appeals  of 
Georgia  decreed  that  the  right  to  con¬ 
struct  a  dam  and  impound  water  does  not 
carry  with  it  power  to  create  a  nuisance  by 
the  maintenance  of  foul  w’ater  in  the  pond 
or  to  permit  mosquitoes  to  breed,  to  the 
damage  of  persons  living  in  the  neighbor¬ 
hood.  Where  a  nuisance  is  of  a  permanent 
character,  the  court  said,  the  person  injured 
may  recover  damages  past  and  prospective. 
Recovery  of  damages  for  decrease  in  the 
value  of  land  resulting  from  the  main-^ 
tenance  of  a  nuisance,  how’ever,  must  be* 
confined  to  decrease  from  that  cause,  and 
any  decrea.se  brought  about  by  a  general 
slump  of  which  the  alleged  nuisance  was 
not  the  origin  must  be  excluded.  ( 144 
S.E.  825.)* 


Permission  to  Acquire  Leased  Com¬ 
panies  Refused.  —  The  Public  Service 
Electric  &  Gas  Company,  largest  subsid¬ 
iary  of  the  Public  Service  Corporation  of 
New  Jersey,  has  been  permanently  enjoined 
by  the  Vice-Chancellor  from  acquiring  five 
of  its  leased  companies,  on  the  ground 
that  “minority  stockholders  face  the  pos¬ 
sibility,  if  not  the  probability,  of  being  cast 
into  the  discard  by  right  of  might  and  by 
means  unw’arranted  and  oppressive.”  .Ap¬ 
proval  of  the  merger  of  the  leased  com¬ 
panies  with  the  Public  Service  Electric  & 
Gas  was  granted  by  the  Board  of  Public 
Utility  Commissioners  of  New  Jersey  in 
May.  1927,  the  five  companies  concerned 
being  the  Hudson  County  Gas  Company, 
the  Essex  &  Hudson  Gas  Company,  the 
Paterson  &  Passaic  Gas  &  Electric  Com¬ 
pany,  the  New  Brunswick  Light.  Heat  & 
Power  Company  and  the  Somerset,  Union 
&  Middlesex  lighting  Company.  “The 
merger,  in  effect,  is  nothing  less  than  a 
forced  sale  by  the  majority  stockholder  to 
itself  at  a  price  fixed  by  it  and  payable  at 
its  pleasure,”  said  the  court.  “The  merger 
legislation  countenances  no  such  perver- 
; 


•The  left-hanti  numbers  refer  to  the  vol¬ 
ume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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J.  H.  Shearer,  vice-president  in 
charge  of  operations  of  the  Penn  Cen¬ 
tral  Light  &  Power  Company,  Altoona, 
Pa.,  returned  from  Europe  last  week 
after  spending  the  month  of  October 
abroad.  Mr.  Shearer  visited  France, 
England  and  Belgium. 

Howard  T.  Sands,  a  vice-president 
of  the  Electric  Bond  &  Share  Company, 
arrived  at  Rio  de  Janeiro  on  Nov.  16, 
aboard  the  American  Lc(/ion.  Last  year 
the  Electric  Bond  &  Share  Company  ac¬ 
quired  public  utility  properties  in  Brazil 
and  vested  them  in  the  American  & 
h'oreign  Power  Corporation. 

Leven  D.  Gray,  formerly  connected 
with  the  Dayton  Power  &  Light  Com¬ 
pany,  Dayton,  Ohio,  is  now  affiliated 
with  the  Union  Electric  Light  &  Power 
Company,  St.  Louis,  Mo.,  in  the  capacity 
of  steam  distribution  engineer. 

Will  H.  Fischer  has  been  made 
assistant  to  the  president  of  the  South¬ 
ern  California  Edison  Company,  accord¬ 
ing  to  an  announcement  made  by  R.  H. 
Ballard,  president.  Beginning  his  busi¬ 
ness  career  in  newspaper  work,  Mr. 
Fischer  has  maintained  an  active  inter¬ 
est  in  public  affairs.  Joining  the  Edison 
company  in  1921,  he  has  worked  closely 
with  President  Ballard  in  all  matters 
liearing  upon  public  relations. 

Alexander  Speer,  formerly  con¬ 
nected  with  the  \'irginia  Public  Service 
Company  as  general  manager  of  the 
southern  Virginia  properties,  has  been 
named  vice-president  and  general  man¬ 
ager  of  the  Florida  Power  Corporation 
to  succeed  E.  A.  Olsen,  resigned.  Be¬ 
fore  joining  the  Virginia  company 
Mr.  Speer  was  connected  with  the  New 
York  office  of  the  General  Engineering 
&  Management  Corporation. 

E.  A.  Olsen,  vice-president  and  gen¬ 
eral  manager  of  the  Florida  Power 
Corporation,  has  resigned  to  affiliate 
himself  with  public  utility  interests  in 
California.  A  graduate  electrical  engi¬ 
neer,  Mr.  Olsen  was  associated  with  the 
Virginia  Public  Service  Company  before 
affiliating  himself  with  the  Florida 
Power  Corporation  at  St.  Petersburg. 
Earlier  in  his  career  he  w'as  connected 
with  the  electrical  industry  in  Georgia 
and  Wisconsin.  Mr.  Olsen  was  chair¬ 
man  of  the  Florida  Public  Utilities  In¬ 
formation  Bureau. 

James  W.  Armour  has  lieen  elected 
vice-president  of  the  Riley  Stoker  Cor¬ 
poration,  with  headquarters  at  Wor¬ 
cester,  Mass.  Mr.  Armour  was  gradu¬ 
ated  in  mechanical  engineering  in  1913 
from  the  Worcester  Polytechnic  Insti¬ 
tute.  and  after  four  years  in  the  pattern¬ 
making  business  in  that  city,  served 
overseas  in  the  ordnance  department,  at¬ 
taining  the  rank  of  captain  in  the 
Twenty-sixth  Division,  A.E.F.  He 
entered  the  drafting  department  of  the 
Riley  corporation  at  Worcester  in  1919, 


and  after  one  year  was  transferred  to 
the  Detroit  plant  of  that  organization  as 
inspector.  He  rose  to  the  post  of  super¬ 
intendent  during  the  next  five  years  and 
in  1925  returned  to  Worcester  as  en¬ 
gineering  manager  of  the  company. 


F.  V.  Magalhaes  to  Assume 
New  Duties  in  Philadelphia 

F.  V.  Magalhaes,  general  superin¬ 
tendent  of  the  distribution  and  installa¬ 
tion  department  of  the  New  York 
Edison  Company  in  Manhattan,  has 
resigned  to  become  vice-president  of 
engineering  with  the  Hall  Electric 
Heating  Company,  Inc.  He  will  be 
located  after  Dec.  1  at  the  Philadelphia 
office.  Mr.  Magalhaes  brings  to  this 
new  position  two  years’  experience  with 
the  Brooklyn  Rapid  Transit  Company,  a 


F.  V.  Magalhaes 


year’s  experience  with  the  General  Rail¬ 
way  Signal  Company  of  Rochester  on 
design  and  experimental  work  on  auto¬ 
matic  railroad  alternating-current  signals 
and  approximately  t\venty  years  in  the 
central-station  field  since  his  graduation 
from  the  electrical  engineering  course  of 
the  Polytechnic  Institute  of  Brooklyn. 
With  the  New  York  Edison  Company 
he  has  successively  held  the  positions  of 
superintendent  of  the  meter  and  installa¬ 
tion  department,  superintendent  of  the 
test  department  and  for  the  past  three 
years  general  superintendent  of  the  dis¬ 
tribution  and  installation  departments  in 
Manhattan. 

Mr.  Magalhaes  has  always  given 
actively  of  his  time  to  committee  work 
in  various  technical  organizations,  his 
present  committee  appointments  includ¬ 
ing  the  chairmanship  of  the  committee 
on  safety  codes  of  the  American  Insti¬ 
tute  of  Electrical  Engineers,  carrying 
with  it  representation  of  that  body  on 
the  electrical  committee  of  the  National 
Fire  Protection  Association,  and  the 
vice-presidency  of  the  United  States 
National  Committee  of  the  International 
Electrotechnical  Commission.  He  is 
past-chairman  of  the  national  meter 
committee  of  the  National  Electric  Light 


Association,  of  the  metering  and  service 
methods  committee  of  the  Association  of 
Edison  Illuminating  Companies,  of  the 
instruments  and  measurements  commit¬ 
tee  of  the  American  Institute  of  Elec¬ 
trical  Engineers  and  past-secretary  of 
the  United  States  National  Committee 
of  the  International  Electrotechnical 
Commission. 

Obituary 

cM _ AV) 

Samuel  G.  Rhodes 

Samuel  G.  Rhodes,  general  superin¬ 
tendent  of  the  distribution  and  instal¬ 
lation  department  of  the  New  York 
Edison  Company  since  1921,  died  sud¬ 
denly  Nov.  22  at  his  home  in  Brooklyn. 
N.  Y.  Mr.  Rhodes  was  ill  only  a  half 
an  hour,  when  he  succumbed  to  a  heart 
attack.  Mr.  Rhodes  had  been  a  mem¬ 
ber  of  the  engineering  staff  of  the  New 
York  Edison  Company  since  1891.  when 
he  entered  its  employ  as  a  wi  reman. 
Rising  through  the  ranks,  he  became 
superintendent  of  the  arc-light  depart¬ 
ment,  engineer  of  the  meter  and  test 
departments  and  in  1920  he  was  ap¬ 
pointed  assistant  to  Vice-President  John 
W,  Lieb.  The  following  year,  when 
the  distribution  and  in.stallation  depart¬ 
ment  was  organized,  in  addition  to  his 
former  duties  Mr.  Rhodes  assumed  the 
general  super! ntendency  of  the  new 
department.  For  a  number  of  years  he 
had  served  on  various  technical  com¬ 
mittees  of  the  National  Electric  Light 
Association,  the  American  Institute  of 
Electrical  Engineers  and  the  Illuminat¬ 
ing  Engineering  Society.  In  addition 
he  conclucted  a  considerable  amount  of 
original  investigation  for  the  New  York 
Edison  Company  on  illumination,  par¬ 
ticularly  in  connection  with  street  and 
park  lighting.  He  was  a  fellow  of 
the  A.I.E.E. 


Edwin  Wales  Rorertson,  prominent 
banker  of  Columbia,  S.  C.,  and  a  pioneer 
in  the  public  utility  field,  died  Nov.  20 
at  the  Hotel  La  Salle,  New  York,  after 
a  brief  illness.  Mr.  Robertson,  who  was 
65  years  of  age,  had  come  to  New  York 
to  attend  a  meeting  of  the  board  of 
directors  of  the  Equitable  Life  Assur¬ 
ance  Society. 

Miss  Harriet  Billings,  for  many 
years  assistant  secretary  of  the  National 
Electric  Light  Association,  died  sud¬ 
denly  Nov.  3  at  the  Martha  Washington 
Hotel,  New  York,  where  .she  had  lived 
for  a  number  of  years.  Miss  Billings 
first  became  identified  with  the  associa¬ 
tion  in  1891,  six  years  after  its  organiza¬ 
tion,  in  the  capacity  of  assistant  secre¬ 
tary  and  treasurer.  This  position  she 
filled  until  1906,  when  she  retired  from 
active  work  because  of  ill  health.  She  not 
only  acted  in  these  capacities  but  took 
active  charge  of  all  the  work  of  the 
committees  ;  prepared  all  advance  notices 
of  the  papers  for  the  conventions,  and 
for  many  years  was  editor  of  the 
Proceedings  of  the  association. 
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Financial  and  Statistical  News 


Corrective  Movement 
Checks  Stock  Rise 

Market  authorities  who  have  con¬ 
sistently  prophesied  a  collapse  for 
several  months  past  have  little  to  say 
in  these  days  of  record  trading  volume 
and  50-point  rises.  But  the  more  con¬ 
servative  element  in  Wall  Street  seems 
more  convinced  than  ever  that  corrective 
movements  are  inevitable  and  that  they 
will  naturally  be  more  severe  in  view 
of  the  speculative  orgy  under  way.  Of 
course,  as  usual,  one  can  get  about  as 
many  opinions  of  the  outlook  as  the 
number  of  brokers  he  interviews.  The 
only  apparent  limitation  to  trading  ac¬ 
tivity  at  the  moment  is  physical  capac¬ 
ity,  since  funds  seem  to  be  pouring  in 
in  unlimited  volume,  not  only  from  all 
parts  of  the  country  but  from  most  of 
the  foreign  markets  of  the  world.  Ticker 
service  under  existing  conditions  is 
proving  entirely  inadequate. 

Though  public  utility  securities  were 
not  among  the  sensational  climbers, 
many  stocks  of  this  type  reported  sub¬ 
stantial  gains  during  the  week.  On  the 
big  board  American  &  Foreign  Power 
advanced  five  points,  American  Water 
Works  and  Commonwealth  Power  three. 
Public  Service  Corporation  of  New  Jer¬ 
sey  four.  North  American  six  and  Fed¬ 
eral  Light  &  Traction  three.  On  the 
curb  many  of  the  utilities  which  had 
soared  in  the  hectic  market  of  last  week 
sagged,  including  such  stocks  as  Electric 
Bond  &  Share,  Northeastern  Power, 
Mohawk-Hudson  Power  and  United 
Gas  Improvement.  American  Gas  & 
Electric  gained. 

Wagner  Electric  to  Change 
Set-Up 

In  order  to  provide  for  the  retiring, 
prior  to  maturity,  of  its  outstanding 
bonded  indebtedness  and  to  encourage  a 
wider  distribution  of  the  common  stock, 
the  Wagner  Electric  Corporation  of  St. 
Louis  on  Nov.  27  will  submit  to  its 
stockholders  for  ratification  two  pro¬ 
posals  for  changes  in  its  certificate  of 
incorporation.  The  first  of  these 
changes  is  to  increase  from  80,000  to 
100,000  the  number  of  shares  of  the 
present  no-par-value  common  stock,  by 
offering  assignable  purchase  warrants 
to  shareholders  entitling  them  to  pur¬ 
chase  one  new  share  at  $80  for  each 
four  present  shares  recorded  in  their 
names  as  of  Nov.  27.  Proceeds  of  the 
sale  of  this  new  stock,  with  other  corpo¬ 
rate  funds,  will  then  be  used  to  retire 
«n  Feb.  1,  1929,  the  $1,599,200  of  bonds 
now  outstanding  against  the  corporation. 

After  the  common  stock  of  the  corpo¬ 
ration  has  thus  been  increased  to  100,000 
shares  of  no-par  value,  it  is  proposed 
to  exchange  four  shares  of  $15  par  value 
for  each  outstanding  share  of  no-par 


value,  bringing  the  corporation’s  capital 
structure  to  400,000  shares  of  the  new 
$15  par  value  stock,  in  addition  to  the 
present  30,000  shares  of  $100  par  7 
per  cent  cumulative  preferred  stock,  of 
which  15,000  are  outstanding. 

Dividends  have  already  been  declared 
on  the  outstanding  no-par  value  common 


stcKk  at  the  rate  of  $6  per  year  payable 
quarterly  beginning  Dec.  1,  1928,  and 
ending  Sept.  1,  1929.  It  is  proposed  to 
declare  such  dividends  on  the  new  $15 
par  shares  for  the  first  three  quarters  of 
1929  as  would  be  at  least  ecjuivalent  pro¬ 
portionately  to  the  declared  $6  dividend 
on  the  present  no-par  value  stock. 


American  Power  &  Light  Stock 
Appreciates 


COMMON  shares  of  the  American 
Power  &  Light  Company  at  this 
time  last  year  were  selling  around  66 
and  during  the  current  year  they  have 
realized  a  substantial  appreciation  in 
value,  having  climbed  to  about  81  at 
the  present  time  from  62i  in  January. 
In  fact,  in  May  of  this  year  the  stock  had 
reached  95.  Retracing  the  price  range 
the  following  table  shows  the  trend 
since  1924: 


1924 

69i-37i 


1925 

6Si-48i 


Gross  earnings  of  subsidiaries  in  1925 
amounted  to  $50,519,120,  in  1926  to 
$59,411,694  and  in  1927  climbed  to  $62,- 
786,765.  Net  earnings  of  subsidiaries 
before  appropriations  for  renewals  and 
replacements  advanced  front  $22,813,173 


Back  of  this  favorable  market  record 
is  a  steady  increase  in  earnings  for  the 
American  Power  &  Light  subsidiaries, 
which  served  at  the  close  of  last  year 
790  communities  in  Arizona,  Florida, 
Idaho,  Iowa,  Kansas,  Minnesota,  Ne¬ 
braska,  Oregon,  Texas,  Washington  and 
Wisconsin  with  an  aggregate  population 
of  3,062,000,  These  figures  do  not  in¬ 
clude  the  Washington  Water  Power 
Company  and  the  Montana  Power  Com¬ 
pany,  control  of  which  was  acquired  in 
1928.  The  Washington  Water  Power 
Company  supplies  electric  light  and 
power  service  in  Spokane  and  56  other 
communities  in  eastern  W'ashington  and 
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1925  192e  1927 


American  Poxver  dr  Light  Company 
operating  statistics 

in  si.xteen  communities  in  northern 
Idaho.  The  Montana  Power  Company 
and  its  subsidiaries  serve  the  greater 
part  of  Montana,  including  the  Butte, 
Anaconda,  Billings  and  Great  Falls  dis¬ 
tricts,  the  most  important  centers  of 
industry  in  the  state,  and  also  a  section 
of  Idaho. 


1924  1925  1926  1927  1928» 

•  Twelve  months  ended  March  J/ 

Gross  earnings 
Net  earnings 

American  Power  dr  Light  earnings 
shozv  steady  growth 

in  1925  to  $28,443,082  in  1927.  The 
earnings  statement  issued  for  the  twelve 
months  ended  May  31,  1928,  shows 
gross  of  $66,192,405  as  compared  with 
$61,643,093  for  the  twelve  months  ended 
May  31,  1927,  and  net  earnings  before 
appropriations  for  renewals  and  replace¬ 
ments  totaled  $30,611,848  against  $27,- 
725,015.  Gross  earnings  of  the  American 
Power  &  Light  Company  and  undistrib¬ 
uted  income  of  subsidiary  companies  ap¬ 
plicable  to  American  Power  &  Light 
Company  after  appropriations  for  renew¬ 
als  and  replacements  amounted  to  $13,- 
497,520  in  1927,  as  compared  with 
$12,583,457  in  1926,  and  the  balance 
after  e.xpenses,  interests,  dividends,  etc., 
amounted  to  $6,207,783  in  1927,  against 


1933  . 2.41  1926  . 

1924  . 3.39  1927  . 

192.5  . 4. 28  1928*  . 

•Twelve  months  ended  March  31. 


$5,663,719  in  1926.  The  table  above 
shows  the  combined  income  applicable 
to  the  common  stock  in  terms  of  earn¬ 
ings  per  share  on  the  total  number  of 
shares  outstanding  at  end  of  each  year. 
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In  addition  to  the  expenditures  made 
to  maintain  the  physical  properties  in  a 
state  of  operating  efficiency,  the  sub¬ 
sidiaries  in  1927  appropriated  $3,531,290 
to  reserves  for  renewals  and  replace¬ 
ments.  On  Dec.  31,  1927,  the  balances 
in  the  renewal  and  replacement  reserve 
accounts  of  subsidiary  companies  totaled 
$10,242,636. 

.American  Power  &  Light  subsidiaries 
added  131  communities  to  the  number 
previously  served,  thus  bringing  tbe 
total  served  to  790  at  the  end  of  1927. 
The  subsidiaries  gained  35.884  consum¬ 
ers  and  were  serving  a  total  of  749.266 
as  of  Dec.  31,  1927.  The  total  installed 
capacity  of  electric  generating  .stations 
at  the  end  of  1927  was  620.581  kw.,  an 
increase  of  49,676  kw  for  the  year. 
Additional  generating  capacity  was 
under  construction  at  the  end  of  the 
year  to  the  amount  of  24,400  kw.  The 
addition  of  1.700  miles  of  high-voltage 
transmission  line  by  construction  of  new 


lines  and  by  the  acquisition  of  new 
properties  brought  the  total  mileage  of 
such  lines  to  8,866.  These  operating 
statistics  are  exclusive  of  the  Montana 
Power  Company  and  the  Washington 
Water  Power  Company.  In  the  annual 
report  for  1927  the  Washington  Water 
Power  Company  shows  a  ma.ximum  sta¬ 
tion  load  in  horsepower  of  171,742,  as 
against  139,115  in  1926.  The  number 
of  meters  at  tbe  end  of  the  year 
amounted  to  52,849  and  the  kilowatt- 
hours  generated  and  purchased  to  633,- 
019,740.  At  the  close  of  1927  the 
Montana  Power  Company  had  a  total 
plant  capacity  of  245,000  kw.  and  the 
capacity  of  hydro-electric  power  sites 
undeveloped  amounted  to  107,000  kw. 
The  total  number  of  customers  served 
by  the  company  at  the  close  of  1927 
amounted  to  49,844. 

The  power  and  light  system  of  the 
Washington  Water  Power  Company  is 
interconnected  with  that  of  the  Pacific 


Power  &  Light  Company,  another  sub¬ 
sidiary  of  the  American  Power  &  Light 
Company,  and  a  portion  of  the  Montana 
Power  Company  system  is  intercon¬ 
nected  with  that  of  the  Washington 
Water  Power  Company.  The  economies 
resulting  from  the  co-ordinated  opera¬ 
tion  and  interconnection  of  these  three 
systems  will  increase  the  diversity  and 
add  considerably  to  the  stability  of  the 
•Parent  organization. 

Electrical  Energy  Production 
in  Europe 

In  the  field  of  electricity  post-war 
Americanization  of  European  industry 
has  been  carried  a  long  way,  as  pointed 
out  by  John  Nickerson  &  Company,  Inc. 
Total  production  of  electrical  energy  in 
Europe  has  quadrupled  since  1913. 
Much  of  the  real  progress  has  been 
made  since  then,  assisted  by  large  in¬ 
vestment  of  American  capital.  In  that 


American  Power  &  LiKht  Company 


(Jrosn  parnitiKR. . 

ExpeuBes. 

Net  earniiiKs  , . 

Interest  and  di.RPoiuits.  .  . 

Net  income . 

Dividends  . 

Balance  after  dividends.  .  . 

Renewals  and  replacements 
(depreciation)...  .. 

Balance  from  operation  of 
subsidiaries. 

Combined  undistributed  in¬ 
come . . 


$10,176,831  $9,189,212 


•  349,332 
9,827,499 
2.991,118 
6,836,381 
3,949.287 
2,887,094 


364,433 

8,824,779 

2,796,020 

6,028,759 

3,759,285 

2,269,474 


3,531,290  3,524,808 

3,320,689  3,394,245 

6.207,783  5,663,719 


Kansas  Gas  &  Electric  Company 
Gross  earniiiKs  from  opera¬ 
tion..  $4,992,451  : 

OperatiiiK  expenses  and  taxes  2,918,81 1 
Total  income. .. .  2,392,160 

Interest,  dividends,  etc. .  .  1,625,135 

Henewal  and  replacement 
reserve. .  350,000 

Balance .  417.025 


2,218,548 

1,562,615 


Pacific  Power  &  Light  Company 
Gross  earniiiKS  from  opera¬ 
tion..  $3,764,552  1 

( )i>eratin({  expenses  and  taxes  2, 1 97,974 
Total  income.  ..  1,576,535 

Interest,  dividends,  etc.  1,177,199 

Renewal  and  replacement 

reserve .  375,000 

Balance  .  . .  .  24.336 


1,795,684 

1,209,020 


N orthwesU'rn  Electric  Company 
Gross  earniiiKS  from  opera- 


$844,869 

520,746 

324,123 

104,250 


$4,992,451  $4,569,533 

2,918,811  2,668,971 


Superior  Watir,  Light  &  Power  Company 
Gross  earnings  from  opera¬ 
tion .  $882,366  $844,869 

Operating  expenses  and  taxes  550,674  520,746 

Total  income .  334,927  324,123 

Interest,  dividends,  etc.  .  .  .  104,591  104,250 

Renewal  and  replacement 

re.serve .  43,400  42,500 

Balance .  186,936  177,373 

Central  Arizona  Light  &  Power  Company 
Gross  earnings  from  opera¬ 
tion..  $1,886,064  $1,638,722 

Operating  expenses  and  taxes  1,144,428  1,055,180 

Total  income  785,378  617,592 

Interest,  dividends,  etc .  206,611  182,896 

Renewal  and  replacement 

reserve .  181,100  164,691 

Balance .  397,667  270,003 

Florida  Power  &  Light  Company 
Gross  earnings  from  opera¬ 
tion . $12,605,701  $13,101,520 

Operating  expenses  and  taxes  7,010,241  8,223,194 

Total  income  .  8,003,056  6,110,566 

Interest,  dividends,  etc. . .  4,984,669  3,409,570 

Renewal  and  replacement 
reserve .  400.000  500.000 


$1,886,064  $1,638,722 
1,144,428  1,055,180 


Balance .  2,618,387 


500,000 

2,200,996 


$3,764,552  $3,751,266 
2,197,974  1,985,709 


tiun.. 

$3,198,333 

$2,827,282 

Operating  expenses  and  taxes 

1,805,531 

1,671,627 

Total  income  ...  . 

1,423,995 

1,217,298 

Interest,  dividends,  etc  .  . 
Renewal  and  replacement 

902,342 

861,810 

reserve  .  . 

225,000 

200,000 

Balance .  . 

296,653 

155,488 

Nebraska  Pov'ei 
Gross  earnings  from  opera- 

Company 

tion.. 

$4,876,387 

$4,397,178 

Operating  expenses  and  taxes 

2,533,381 

2,260,645 

Total  income 

2,522,661 

2,341,326 

Interest,  dividends,  etc  .  . 
Renewal  and  replacement 

1,302,506 

1,211,386 

reserve  . 

300,000 

300,000 

Balance 

920,155 

829,940 

Citizens  Gas  &  Electric  Company  (Council  Bluffs) 
Gross  earnings  from  o|>era- 

tion.. 

$957,300 

$885,475 

0|)erating  expenses  and  taxes 

709,989 

656,288 

Total  income  . .  . 

252,420 

234,567 

Interest,  etc . 

Renewal  and  replacement 

90,625 

87,692 

reserve.. 

40,000 

40,000 

Balance. . . 

121,795 

106,875 

Minnesota  Power  & 

Light  Company 

Operating  revenues . 

$5,860,629 

$5,523,347 

( tperating  expenses  and  taxes 

2,223,509 

2,253,139 

Gross  cor|H)rate  income  . . 

3,866,431 

3,519,538 

Interest,  dividends,  etc  . 
Henewal  and  replacement 

2,738,476 

2,781,042 

reserve  . 

225,000 

225,000 

Balance . 

902,955 

513,496 

Southwestern  Power  &  Light  Company 
Gross  earnings  of  South¬ 
western  Power  &  Light 
Company  and  undis¬ 
tributed  income  of  sub¬ 
sidiaries  applicable  to 
Southwestern  Power  & 

Light  Company  after  re¬ 
newals  and  replacements  $5,025,503  $5,194,772 
Expenses  of  .Southwestern 
Power  &  Light  Company..  32,453  30,283 

Interest,  dividends,  etc.  .  .  1,606,033  1,926,223 

3,238,266 


Balance .  3,387,017 

Texas  Power  &  Light  Company 
Gross  earnings  from  opera¬ 
tion .  $9,382,286  $7,794,378 

Operating  exitenses  and  taxes  5,251,421  4,460,034 

Total  income  .  4,269,847  3,407,476 

Interest,  dividends,  etc .  2,311,221  1,570,170 

Renewal  and  replacement 

reserve .  350,000  350,000 

Balance .  1,608,626  1,487,306 


Fort  R’orffc  Power  &  Light  Company 
Gross  earnings  from  opera¬ 
tion .  $3,001,279  $2,862,832 

Operating  expenses  and  taxes  1,551,632  1,430,562 

Total  income .  1,471,071  I 

Interest,  dividends,  etc.  .  366,143 

Renewal  and  replacement 

reserve .  200,000 

Balance .  904,928 


1,471,071 

366,143 


1,458,770 

367,579 


reserve .  200,000  I 

Balance .  904,928  ^ 

Montana  Power  Company 

Gross  earnings  $8,032,201  $8,5 

Opel  ating  expenses  and  taxes  3,059,960  3,1 

Interest,  pf.  stk.  dividends, 
etc  2,480,930  2,5 

Reservefordepreciation. . . .  265,000  i 

Balance  for  common  stock  2,226,311  2,( 

Washington  Wattr  Power  Company 


Gross  revenue. . 

( Iperating  expenses  and  taxes 
Interest,  dividends,  etc.  .  .  . 

Ketirement  expense . 

Total  to  surplus  Dec.  31 ...  . 


$6,475,455  $6,C 
2,556,574  2,5 

2,984,052  2,5 

1,039,764  ‘ 

329,156  1 


period  Germany,  for  example,  has  bor¬ 
rowed  $2 10,000, 000  gf  American  capital 
for  development  of  ber  natural  and  me¬ 
chanical  power  industries  and  Italy 
$115,000,000  (out  of  the  total  of  about 
$550,000,000  invested  in  the  electrical 
companies  of  Italy). 

In  utilization  of  water  power  and  rail¬ 
way  electrification  Italy  holds  first  place 
in  Europe.  In  France  several  of  the 
largest  railroad  systems  have  also 
adopted  a  program  of  electrification, 
and  it  is  planned  to  build  a  compre¬ 
hensive  system  of  high-tension  and 
secondary  lines  interconnecting  the 
various  plants.  The  field  for  expan¬ 
sion  is  wide,  as  only  16,000  of  the 
40,000  communities  in  France  are  now 
using  electric  light. 

Germany,  with  a  greater  per  capita 
consumption  than  either  France  or  Italy, 
has  evolved  twelve  districts  which  inter¬ 
change  current  with  each  other.  The 
highly  industrialized  regions  are  in¬ 
creasing  their  consumption  of  electricity 
and  absorb  a  large  part  of  the  total. 


Americ.an  Commonwealths  Power 
Increases  Common  Stock.  —  The  di¬ 
rectors  of  the  American  Common¬ 
wealths  Power  Corporation  have  au¬ 
thorized  an  increase  in  its.  common 
stock,  all  of  which  is  owned  by  the 
American  States  Securities  Corpora¬ 
tion,  to  permit  the  acquisition  of  Amer¬ 
ican  Commonwealths  Power  shares  by 
the  present  class  A  and  class  B  stock¬ 
holders  of  the  American  States  com¬ 
pany.  This  step  is  incidental  to  the 
proposed  termination  of  the  Ameri(:an 
States  Securities  Corporation,  following 
which  the  American  Commonwealths 
Power  Corporation  will  be  the  central 
organization  for  the  ownership  and 
control  of  the  American  Community 
Power  Company,  the  American  Gas^  & 
Power  Company  and  the  Union  (»as 
Utilities  Company,  operating  in  several 
Western  and  Southern  States.  A  meet¬ 
ing  of  stockholders  of  both  companies 
will  be  held  Dec.  18  to  act  upon  a 
merger  of  the  companies. 
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crease  was  not  confined  to  any  one  se». 
tion  of  the  United  States,  although  it 
was  greatest  in  the  far  western  part  of 
the  country : 


WITH  earnings  of  $156,100,000  for 
tlie  entire  United  States,  accord¬ 
ing  to  monthly  returns  received  by  the 
Elkctrical  World  from  electric  light 
and  power  companies,  the  revenue  of  the 
central-station  industry  in  September 
exceeded  that  of  the  corresponding 
month  in  1927  by  8.1  per  cent.  For 
the  first  time  in  1928  it  also  exceeded 
the  estimated  normal  based  on  opera¬ 
tions  in  recent  years,  the  average  daily 


revenue  being  slightly  in  excess  of 
$5,200,000,  compared  with  an  estimated 
normal  of  $5,105,000.  It  e.xceeded  the 
figure  for  August  by  $7,900,(X)0,  a  rise 
of  5.3  per  cent,  notwithstanding  the  fact 
that  September  is  one  day  shorter  than 
August  and  includes  a  holiday.  This 
rise  was  in  line  with  the  usual  sharp 
upward  trend  due  to  the  coming  on  of 
the  fall  and  winter  lighting  load. 

As  the  following  table  shows,  the  in- 


Region 

Per  Cent  Increase  Over 
September,  August, 
1927  1928 

New  England  . . . 

.  6.0 

6.5 

Atlantic  . 

.  .S.l 

7.5 

North  Central  .  . 

.  7.9 

3.4 

South  Central  . . 

.  :l.5 

3.7 

Western  . 

.  11.3 

1.2 

United  States  . 

.  8.1 

5.3 

Although  the  rate  of  increase,  com¬ 
pared  with  1927,  fell  slightly  short  of 


Continuation  of  Rise  Seen  in  September 

Operations 


Table  I — Central-Station  Financial  Operations  for  Four  Months  in  the  Ignited  States 

(too  Per  Cent  of  the  Industry) 


Month 

Total  Gross  Revenue 
from  Sale  of  Energy! 

Estimated  Distribution  of  Gross  Revenue 

Total  Operating 
and  Maintenance 
Expenses  t 

Lighting 

Customers 

Power 

Customera 

Electric 

Railways 

Other  Public 
Utilities 

1928 

Thousands 

1927 

Thousands 

Per 

Cent 

Inc. 

1928 

Thousands 

1927 

Thousands 

1928 

Thousands 

1927 

Thousands 

1928 

Thousands 

1927 

Thousands 

1928 

Thousands 

1927 

Thou.sands 

1928 

Thousands 

1927 

I'hou  sands 

June. ... 

$149,500 

$138,700 

-1-8.  2 

$81,700 

$75,700 

$52,100 

$47,800 

$4,800 

$4,400 

$10,900 

$10,800 

$64,800 

$62,700 

July . 

146.600 

134,300 

-(-9  2 

78,100 

72,100 

53,000 

47,250 

4,600 

4,320 

10,900 

10,630  1 

64,100 

62,400 

•August  . .. 

148,200 

135,600 

-1-9.3 

80,100 

74,800 

52,750 

47,400 

4,500 

4,100 

10,850 

9,300 

66,400 

64,100 

Sept . 

136,100 

144,400 

-fS.  1 

82,800 

78.200 

57,300 

50,400 

4,600 

4,400 

11,400 

11,400 

64.500 

61,300 

tAKgrPKate  gross  revenue  from  actual  consumers,  and  sales  to  other  public  utilities  for  resale,  involving  a  certain  amount  of  duplication, 
tllu  not  include  interest,  taxes,  depreciation  or  sinking  fund. 


Table  II — Generation  and  Distribution  of  Central-Station  Energy  in  the  United  States 

(100  Per  Cent  of  the  Industry) 


Month 

Kw.-IIr.  Generated 
Monthly 

« 

Estimated  Distribution  of  Energy  Generated 

Energy  Purchased 
by  Public  Utili¬ 
ties  for  Resale, 
Kw.-Hr, 

Total  Energy 
Consumption  by 
Central-Station 
Customers, 
Kw.-Hr. 

Energ.v 
Consumed  for 
Lighting, 
Kw.-Hr. 

Energy 
Consumed  for 
Power, 
Kw.-Hr. 

Energy  Sold  to 
Electric 
Railways, 
Kw.-Hr. 

Energy  Used  in 
Intracompany 
Business,  Includ¬ 
ing  Line  Losses, 
Kw.-Hr. 

1928 
t  Thou- 
sa  nds 

1927 

Thou¬ 

sands 

Per 

Cent 

Inc. 

1928 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

1928 

Thou¬ 

sands 

1927 

Tnou- 

sands 

1928 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

1928 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

1928 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

1928 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

June  . 

July, 

August 

8ept. 

6,637,610 

6,762,443 

7.122,684 

6,915,183 

6,127,247 

6,109,472 

6,335,335 

6,222,002 

-h  8.3 
-f-10  7 
-1-12.4 
-1-11.  1 

5,464,610 

5,567,443 

5,863,684 

5,690,183 

5,043,247 

5,028,472 

5.217,335 

5.121,002 

1,290,000 

1,330,000 

1,355,000 

1,367,000 

1,205,000 

1,242,000 

1,265,000 

1,274,000 

3,694,610 

3,762,443 

4,028,684 

3,858,183 

3.385,247 
3,338,472 
3, 500,335 
3,410,002 

480,000 

475,000 

480.000 

465,000 

453,000 

448,000 

452,000 

437,000 

1,173,000 

1,195,000 

1,259,000 

1,225,000 

1,084,000 

1,081,000 

1,118.000 

1,101,000 

1,244,000 

1,246,000 

1,291,000 

1,220,000 

1,228,000 

1,178,000 

1,290.000 

1,220,000 

‘"I'ata  0.1  energy  generated”  are  those  collected  and  published  by  the  United  States  Geological  Survey  for  all  public  utilities  minis  such  data  as  are  collected  on 
energy  generated  by  electric  railway  '"ompanies,  reclamation  service  and  manufacturing  plants.  The  data  are,  therefore,  for  the  electric  light  and  power  industry  only. 
tl928  figures  are  only  approximately  comparable  with  those  for  1927,  because  of  changes  in  classihcation  of  certain  plants. 
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Table  III — Operations  of  Central-Station  Hydro  and  Fuel  Plants  in  the  United  States* 

_ (100  Per  Cent  of  the  Industry)  _ 


Energy  Generated 


Fuel  Consumption 


Hydro-Plants 

Fuel  Power  Plants 

Coal 

Oil 

Gas 

Month 

1928 

Thou¬ 

sands 

of 

Kw.-Hr. 

1927 

Thou¬ 

sands 

of 

Kw.-Hr. 

Per 

Cent 

In¬ 

crease 

1928 

Thou¬ 

sands 

of 

Kw.-Hr. 

1927 

Thou¬ 

sands 

of 

Kw.-Hr. 

Per 

Cent 

In¬ 

crease 

1928 

Short 

Tons 

1927 

Short 

Tons 

Per 

Cent 

In¬ 

crease 

1928 

Barrels 

1927 

Barrels 

Per 

Cent 

In¬ 

crease 

1928 
Thou¬ 
sands 
of  Cubic 
Feet 

1927 
Thou¬ 
sands 
of  Cubic 
Feet 

Per 

Cent 

In¬ 

crease 

June . 

July 
-AuKust 
Sept . 

3,010,46- 

2,977,413 

2,948.491 

2,704,548 

2,491,840 

2,401,852 

2,371,572 

2,191,325 

+  20,8 
+  24.0 
+  24  9 
+  23  4 

3,628,148 

3,785,030 

4,174,193 

4,210,635 

3,635,407 

3,707,620 

3,963,763 

4,030,677 

—0.2 
+  0.2 
+  5.3 

+  4.4 

2,753,141 

2,878,022 

3,145,901 

3,134,261 

2,904,907 

2,996,291 

3,180,358 

3,183,450 

—5.2 
—3.9 
—  1.0 
—  1.5 

477,037 
530,8  1  2 
585,024 
577,589 

453,025 

449,903 

480,022 

482,363 

+  5.5 
+  18.0 
+  21.9 
+  19.7 

6,225,493 

6,962,322 

7,612,398 

7,226,210 

5,214,762 

5,598,713 

6,259,785 

6,466,951 

m 

•Ab collected  by  United  States  Geological  Survey.  The  data  are  for  the  electric  light  and  power  industry  only. 


the  mark  .set  in  the  two  preceding 
months,  the  difference  is  due  to  higli 
activity  in  September,  1927,  rather  than 
to  a  slackening  of  the  pace  attained  early 
in  the  summer  of  the  current  year. 

'I'lie  relative  decrease  in  operating 
and  maintenance  expenses  noted  in  pre¬ 
vious  months  has  continued;  the  esti¬ 
mated  national  total  for  this  item, 
$64,.‘'(K).(M)(),  is  only  5.2  per  cent  greater 
than  it  was  a  year  ago. 

Of  the  energy  output,  amounting  to 
6.915, 183.(KK)  kw.-hr.,  or  11.1  per  cent 
more  than  in  Septemlier,  1927,  the  por¬ 
tion  generated  from  fuel  was  4,210,- 
635,000  kw.-hr.  and  constituted  61  per 
cent  of  the  whole ;  that  from  water  was 
2,704,548,000  kw.-hr.  As  is  pointed  out 
in  a  report  on  the  subject  by  the  United 
.States  (Geological  Survey,  there  was  a 
decrease  in  the  energy  generated  from 
water  power  compared  with  preceding 
months,  due  to  the  usual  condition  of 
low  water  at  this  time  of  the  year. 

Compared  with  former  years,  how¬ 
ever,  the  output  from  water  power  con¬ 
tinues  to  grow  rapidly;  it  was  23.4  per 
cent  greater  than  in  September,  1927, 
while  the  output  from  fuel  rose  only  4.4 
per  cent.  yXt  the  same  time  the  con¬ 
sumption  of  coal  decreased  1.5  per  cent 
to  3.134.261  tons.  The  use  of  oil  and 
natural  gas  both  increased  by  a  con- 
sider.ahle  fraction,  hut  since  in  terms  of 
heat  energy  these  two  fuels  represent 
only  about  a  tenth  of  the  total,  the  vari¬ 
ous  changes  a])pro.ximately  balance  one 
another.  _ 

Thirty  Thousand  Purchase 
Edison  Company  Stock 

Evidencing  the  confidence  which  they 
feel  in  the  future  of  the  Southern  Cali¬ 
fornia  I'Gdison  Company,  30.096  individ¬ 
uals  have,  during  the  first  ten  months 
of  this  year,  purchased  FGdison  stock 
with  a  par  value  of  more  than  $25,182,- 
(K)0.  according  to  a  statement  coming 
from  the  office  of  R.  H.  Ballard,  presi¬ 
dent  of  the  company.  This  figure  in¬ 
cludes  both  cash  and  installment  sales. 
Cash  received  from  stock  sales  during 
this  time  amounted  to  $21,319,252.96, 
the  balance  of  the  stock  having  lieen 
.sold  on  the  installment  basis. 

I'he  figure  of  30,096  net  individual 
subscriptions  for  this  ten-month  period 
includes  both  new  and  old  stockholders. 
The  average  amount  (par  value)  of 
st(X'k  purcliased  per  subscriber  during 
1928  has  lieen  $850.  It  is  interesting  to 
note  that  of  the  total  number  of  sub¬ 


scribers  secured  this  year  to  date  ap¬ 
proximately  50  per  cent  were  women. 

On  Nov.  1  the  company  had  a  total 
of  118,146  stockholders,  owning  stock 
with  a  par  value  of  $168,781,522.  The 
average  holding  jier  stockholder  today 
is  $1,425.  'I'his  also  is  computed  at  par 
value  of  the  stock. 

Nearly  $200,000,000  in  Radio 
Apparatus  and  Tubes 

The  Department  of  Commerce  an¬ 
nounces  that,  according  to  data  collected 
at  the  biennial  census  of  manufactures 
taken  in  1928,  the  estahli.shments  en¬ 
gaged  in  the  manufacture  of  radio  ap¬ 
paratus  and  tubes  in  1927  reported 


Byllesby  Organizes 
Mexican  Company 

H.  M.  Byllesby  &  Company 
have  announced  the  organization 
of  Empresa  de  Servicios  Puhlicos 
de  los  Estados  Mexicanos  (Mexi¬ 
can  State  Public  Service  Com¬ 
pany)  for  the  acquisition  of  utility 
and  industrial  properties  in 
Me.xico.  The  transaction,  accord¬ 
ing  to  the  announcement  made  by 
John  J.  O’Brien,  president  of 
H.  M.  Byllesby  &  Company,  in¬ 
cludes  the  purchase  by  tlie  Alexi- 
can  States  Public  Service  Com¬ 
pany,  Inc.,  of  an  electric  plant  at 
Uermosillo,  capital  of  the  .State 
of  Sonora,  Mexico ;  purchase  of 
the  electric  plant,  ice  plant  and 
miscellaneous  industries  at  Guay- 
mas,  in  the  State  of  Sonora. 
Mexico,  and  the  purchase  of  the 
electric  plant  at  (i'uliacan,  in  the 
State  of  Sinaloa.  Mexico.  Her- 
mosillo  has  a  population  of  ap¬ 
proximately  18,0()(),  Guaymas  is  a 
seaport  city  of  approximately  10,- 
000  population  on  Guaymas  Bay. 
a  part  of  the  Gulf  of  California, 
and  Culiacan  is  the  capital  of  the 
state  of  Sinaloa  with  a  population 
of  approximately  20,000. 

It  has  been  provided  that  the 
Mexican  States  Public  Service 
Company,  Inc.,  the  newly  organ¬ 
ized  operating  company,  immedi¬ 
ately  will  make  substantial  en¬ 
largements  and  line  extensions  of 
the  electric  jdants  at  Hermosillo 
and  at  Guaymas. 

- - 


products  to  the  value  of  $191,848,665,  an 
increase  of  8.4  per  cent  as  compared 
with  $176,990,334  for  1925,  the  last  pre¬ 
ceding  census  year.  Of  these  amounts 
radio  tubes  alone  accounted  for  $21.- 
170,610  in  1923,  but  for  only  $17,046,614 
in  1925. 

The  production  of  tube-type  receiving 
.sets  in  1927  was  1,938,192,  valued  at 
$94,050,031,  a  decrease  of  19.1  per  cent 
in  number  and  an  increase  of  seven- 
tenths  of  1  |)er  cent  in  value  as  com¬ 
pared  with  2,395,790  sets,  valued  at 
$93,356,546,  reported  for  1925.  The  pro¬ 
duction  of  socket-power  devices  in  1927 
aggregated  1,405,191,  with  a  value  of 
$23.3.57.814,  or  13.4  per  cent  of  the  total 
value  of  radio  apparatus  manufactured 
during  the  year.  The  prcMluction  of 
socket-power  devices  was  very  .small  in 


RADIO  APPARATUS  AND  TUBES 


AnKTcgate 
value .  ; 

Radio  apparatus 
Total  value  ! 

1927 

(191,848.665 

(174,802,051 

Per  C ent 
Inc.  (  +  )  or 
1925  Dec.  (— ) 

$176,990,334  8  4 

$155,819,724  12.2 

Loud  speakers : 

Number . 

2,446,264 

2,844,652  —14.0 

Value . 

$18,868,849 

$18,955,916  —0.5 

Head  .sets: 

•Number . 

267,349 

1,352,442  —80.2 

Value . 

$316,726 

$2,164,529  —85.4 

Receiving  8«>ts‘ : 

Four-tul)e 
and  smaller: 

Number. . . 

30,962  1 

Value . 

$613,715  1 

Five  tulie 

[  2,395.790  —19.1 

and  larger: 

1 

$93,356,546  +0.7 

1 

Number . 

1,907,230  ! 

Value  . 

$93,436,316 

Tran-smitting 

sets,  value 

$2,233,483 

$1,355,768  +64.7 

Transformers: 

Number . 

4,093,160 

5,295,507  —22.7 

Value . 

$5,446,550 

$7,614,774  —28.5 

Rheostats: 

Number . 

2,327,275 

3,562,543  —34.7 

Value . 

$1,420,780 

$2,018,592  —29.6 

Socket -power 
devices: 

Number . 

1,405,191  1 

Value . 

$23,357,814 

$30,353,599  72.8 

Mis.  i)arts, value 

$29,107,818  J 

Radio  tul)es,  - - - 

value . 

$17,046,614 

$21,170,610  —19.5 

*  Not  itioIudi'iK  cornhinution  phoin>Kriii)li!<  a'>d 
riulios,  which  are  classified  for  census  purposes  ii  tlie 
“plionoKraphs”  industry. 

1925  and  the  value  was  not  reportetl  sep¬ 
arately.  but  was  includeil  in  the  value 
of  miscellaneous  radio  parts. 

Production  statistics  for  1927  au<l 
1925  are  presented  in  the  accompanying 
table.  The  figures  for  1927  are  prelimi¬ 
nary  and  subject  to  such  correction  as 
may  be  found  neces.sary  after  fnrtlier 
examination  of  the  returns.  'I'he  v.ilues 
reported  are  factory  values,  not  retail 
prices. 
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Business  News  and  Market  Conditions 
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Electrical  Manufacturing  Output 
Passes  Year’s  Peak 


Reports  received  by  the  Ei.ectki- 
.  CAL  World  upon  the  monthly  con¬ 
sumption  of  electrical  enerj^y  by  the 
electrical  manufacturing  plants  of  the 
nation  indicate  tliat  September  recorded 
the  peak  of  operations  for  the  current 
year  and  that  the  seasonal  downward 
trend  in  productive  operations  is  m)w 
under  way.  It  appears  that  the  down¬ 
ward  trend  normally  witnessed  near  the 
close  of  the  fall  months  has  got  under 
way  a  little  earlier  than  usual.  I'his  is 
probably  due  to  the  record  operations 
which  were  witnessed  during  September 
and  which  could  not  be  e.xpected  to  be 
maintained  over  any  extended  period. 

The  rate  of  productive  activity  in 
these  plants  during  October,  after  cor¬ 
rections  are  made  for  the  number  of 
working  days,  was  2.4  per  cent  under 
the  September  peak,  but  was  4.6  per 
cent  over  October  last  year.  That  the 
current  year  as  a  whole  is  certain  to 
witness  materially  increased  production 
over  1927  is  indicated  by  the  fact  that 
the  average  rate  of  production  opera¬ 
tions  for  the  first  ten  months  of  the  cur¬ 
rent  year  was  5.8  per  cent  over  the  same 
period  last  year.  4'his  is  considerably 
above  the  rate  of  increase  recorded  dur¬ 
ing  1926  and  1927. 

The  index  of  activity  in  the  electrical 
manufacturing  industry  based  on  the 
consumption  of  electrical  energy  stands 
at  137.1  in  October,  as  compared  with 
14U.5  in  September  and  131.3  in  October 
last  year.  Comparative  indexes  of  pro¬ 
ductive  activity  referred  to  the  average 


productive  activity  for  the  period 
1923-25  as  100  and  adjusted  for  the 
numher  of  working  days  are  as  follows : 


Oftober,  1928 .  137.1 

September,  1928 .  140.."» 

.VuKU.st,  1928 .  119.4 

July,  1928 .  120.8 

October,  1927 .  131.3 

Average  flr.st  ten  months.  1928 .  124.7 

Average  tirst  ten  months,  l!t27 .  117.9 


The  present  productive  activities  in 
the  electrical  manufacturing  industry 
are  following  very  clo.sely  the  produc¬ 
tive  operations  of  the  nation’s  industries 
as  a  whole.  I'lie  peak  of  general  indus¬ 
trial  activity  was  recorded  in  September, 
with  October  a  close  second  and  Feb¬ 
ruary,  usually  the  peak  month  of  the 
year,  in  third  position.  October  opera¬ 
tions  were  10.1  per  cent  greater  than  in 
the  corresponding  month  last  year. 


Ayres  on  Business  Outlook 

Dealing  with  the  probable  attitude  of 
the  Hoover  administration  toward  the 
utilities  and  other  branches  of  industry 
and  husiness.  Col.  Leonard  P.  Ayres, 
vice-president  of  the  Cleveland  Trust 
C  ompany,  said  last  week : 

(jovernment  will  almost  surely  intervene 
in  business  much  more  during  Mr.  Hoover's 
administration  than  it  did  in  those  of  Presi¬ 
dent  Harding  and  President  Coolidge.  It 
will  probably  be  forced  to  whether  its 
leaders  wish  it  or  not.  Some  positive 
action  must  be  taken  before  long  looking 


to  railroad  consolidations.  As  a  result  of 
the  political  campaign  both  parties  are 
pledged  to  do  something  about  farm  relief. 
Both  i)arties  have  promised  tariff  changes. 
Problems  relating  to  water  power,  inland 
waterways,  and  the  regulation  of  public 
utilities  promise  to  assert  themselves  so 
insistently  in  Congress  that  something  will 
have  to  be  done  about  them.  Well-sup- 
l)orted  proiwsals  looking  to  the  modification 
of  Federal  Reserve  System  legislation  will 
inevitably  be  put  forward.  It  seems  clear 
that  the  administration  of  Mr.  Hoover  will 
not  be  able  to  follow  the  ixjlicy  of  less 
government  in  business. 


Vacuum-Cleaner  Sales 


\’acuum-cleaner  sales  by  quarters  during 
1924,  1925,  1926,  1927  and  the  first,  second 
and  third  quarters  of  1928.  The  figures  for 
the  first  quarter  of  1928  have  been  revised 
and  differ  from  those  which  apjHfared  in 
the  P'lectrical  World,  June  2,  1928,  on 
page  1173.  (Data  supplied  by  Vacuum 
Cleaner  Manufacturers’  Association.) 
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Market  Conditions 

cM- _ 


A  SEASONAL  slackening  in  orders 
for  electrical  equipment  of  vari¬ 
ous  kinds  is  apparent  in  New 
England  and  to  some  extent  in  the  East¬ 
ern  district.  In  the  latter  area  there  is 
a  sizable  volume  of  marine  equipment 
business,  while  industrial  ecjuipment 
continues  in  good  demand.  In  the 
Southeast,  however,  buying  has  in¬ 
creased  and  the  outlook  for  the  balance 
of  the  year  is  exceedingly  good. 

Industrial  and  construction  activity  is 
reflected  in  increased  buying  of  equip¬ 
ment  in  most  sections  of  the  Middle 
West  and  in  the  St.  Louis  district.  It 
is  on  the  Pacific  Coast,  however,  that 
activity  is  apparently  greatest.  Large 
quantities  of  cable  and  other  construc¬ 
tion  materials  are  changing  hands,  while 
substantial  orders  for  motors  and  trans¬ 
formers  are  recorded. 

Large-Scale  Buying  of 
Lead  and  Zinc 

The  re-entry  of  galvanizers  into  the 
prime  Western  zinc  market  during  the 
past  week  has  resulted  in  the  largest 
tonnage  of  sales  reported  in  consider¬ 
ably  more  than  a  year.  Lead  buying  has 
been  in  large  volume  also.  Business  in 


NEW  YORK  METAL 

MARKET 

PRICES 

Nov.  14,  1928 

Nov  21,  1928 

Cents  per 
Pound 

Cents  per 
Pound 

Copper , electrolytic. .  .. 
Lead,  Am.  S  &R. price. 

16 

16 

6  35 

6  35 

Antimony . 

10.25 

10. 125 

Nickel,  ingot . 

35 

35 

Zinc,  spot . . 

6.60 

6  60 

Tin,  Straits . . . . 

50 

51.625 

Aluminum,  99  per  cent. 

24.  30 

24.30 

Base  copper  wire  price  Nov. 

21,  1928,  171  cents. 

both  metals  includes  a  preponderance 
of  big-tonnage  transactions.  Tin  prices 
have  advanced,  with  good  ci)nsumer  de¬ 
mand  backed  by  speculative  buying  in 
London.  Copper  has  sold  in  close  to 
normal  volume. 

Active  Business  Reaches  Good 
J^olume  in  Southeast 

Activities  are  beginning  to  look  up 
in  the  Southeast  since  the  national  elec¬ 
tion  and  the  present  indications  are  for 
a  satisfactory  volume  of  business  during 
the  remainder  of  the  year.  Several  very 
large  construction  projects  running  into 
millions  of  dollars  are  under  active  con¬ 
sideration  and  announcements  regarding 
them  are  expected  within  60  days.  One 
of  the  larger  power  companies  ordered 
one  6,000-kw.  high-pres.sure  turbine  and 
two  l,0()0-kw.  turl)ines  witli  switch¬ 
boards  and  accessories,  the  orders  total¬ 
ing  $160,000.  Another  company  ordered 
creosoted  pine  poles  aggregating  $5,550 
and  distribution  and  small  power  trans¬ 
formers  totaling  $6,000.  Some  other 
central-station  orders  were  for  house 
type  meters  amounting  to  $1,900  and 


distribution  transformers  valued  at 
$1,500. 

A  cotton  mill  in  Tennessee  ordered 
motor  and  switchboard  equipment  total¬ 
ing  $12,000.  A  total  of  800  “white-way” 
standards  were  ordered  for  installation 
in  an  Alabama  town  and  a  town  in 
Georgia,  through  its  Chamber  of  Com¬ 
merce,  ordered  3,000  25-watt  lamps  for 
stringing  on  the  city  streets  in  connec¬ 
tion  with  holiday  decorations.  A  mu¬ 
nicipal  plant  of  another  town  in  Georgia 
ordered  $2,000  worth  of  general  supply 
materials.  Construction  projects  are 
as  follows: 

The  Mendota  Milling  &  Supply  Com¬ 
pany,  Mendota,  Va.,  plans  a  cold  storage 
and  refrigerating  plant  to  cost  $40,000. 
Sears.  Roebuck  &  Company,  Chicago,  plan 
a  mail  order  storage  and  distributing  plant 
at  Alexandria,  Va.,  to  cost  $250,000.  The 
Tudor  Ice  &  Cold  Storage  Company,  Dan¬ 
ville.  Va.,  plans  an  ice-manufacturing  plant 
to  cost  $130,000.  The  Jones  Cold  Storage 
&  Terminal  Corporation,  Norfolk,  Va.,  will 
carry  out  a  cold  storage  plant  project  to 
cost  $200,000.  The  Continental  Lumber  & 
Manufacturing  Company,  JeflFersontown, 
Ky.,  plans  a  hardwcxxl  mill  to  cost  $65,006. 
The  Southern  Cities  Power  Company, 
Chattanooga,  Tenn.,  will  install  a  street 
lighting  system  at  Dunlap,  Tenn.  The 
Stewart  Paint  Company,  Alliance,  Ohio, 
will  build  a  factory  at  Spartanburg,  S.  C., 
to  cost  $75,000.  The  Lewis  Grocery  Com¬ 
pany,  Lexington,  Miss.,  will  build  a  cold 
storage  and  refrigerating  plant  at  Durant, 
Miss.,  to  cost  $100,000.  The  Masonite 
Corporation,  Laurel,  Miss.,  will  make  im¬ 
provements  at  its  insulating  board  mill  to 
cost  $100,000.  Swift  &  Company,  Chicago, 
meat  packers,  will  build  a  power  plant  at 
their  produce  and  packing  plant  at  West 
Point,  Miss.,  to  cost  $150,000.  The  Ala¬ 
bama  Power  Company,  Birmingham,  Ala., 
plans  a  steam-operated  electric  power  plant 
near  Mobile,  Ala.,  to  cost  $500,000. 

N eu'  England  Buying 
Scheduled  Equipment 

The  steady  buying  of  regular  sched¬ 
uled  materials  and  equipment  is  reported 
by  prominent  manufacturers  to  be  the 
reason  for  the  continued  strength  in  the 
market  in  the  New  England  district. 
Small  motor  sales  are  heavy ;  orders 
totaling  over  $60,000  are  reported  by 
one  company  and  by  another  a  number 
of  50-hp.  loom  motors  were  reported. 
An  order  for  motors  and  control  equip¬ 
ment  amounting  to  about  $1,500  was  re¬ 
ceived  from  a  northern  New  England 
plant  and  a  large  assortment  of  small 
switch  and  control  orders  were  noted, 
hut  generally  in  small  amounts. 

The  trend  in  central-station  supplies 
is  less  active  and  indications  point  to  less 
interest  to  come.  Meter  sales  slumped 
recently  due  to  the  closing  up  of  new 
construction  orders.  A  few  scattered 
orders  for  transformers  were  recently 
received.  Final  closing  up  orders  are 
being  received  for  the  completion  of  a 
number  of  new  building  projects,  which 
have  affected  the  sales  volume  recently 


in  the  movement  of  poles,  of  which  two 
carloads  were  noted,  and  numerous  or¬ 
ders  for  crossarm  shipments,  wire  and 
line  hardware.  Construction  projects 
are  as  follows: 

Crocker  Burbank  &  Company,  Fitchburg, 
Mass.,  plan  a  paper  mill. 

The  Keyes  Fibre  Company,  Waterville, 
Me.,  plans  a  plant  in  Canada,  to  cost  $100,- 
(XX).  The  Old  Colony  Envelope  Company, 
Westfield,  Mass.,  contemplates  extensions 
and  improvements. 

Sales  Trend  Upward 
in  Eastern  District 

Sales  continue  to  round  out  satisfac¬ 
tory  totals  for  electrical  equipment  in 
the  Eastern  district,  with  conservative 
tendencies  practically  centered  in  heavy 
machinery  for  generating  station  and 
affiliated  service.  A  feature  of  present 
activities  is  the  increasing  demand  for 
marine  equipment  and  sizable  commit¬ 
ments  are  being  placed.  A  shipbuilding 
company  in  New  York  has  ordered  elec¬ 
tric  drive  machinery  for  a  new  South 
American  liner  from  an  Eastern  maker, 
the  contract  totaling  $275,000.  A  Phil¬ 
adelphia  interest  has  given  a  commit¬ 
ment  for  a  quantity  of  control  apparatus 
for  marine  generating  service  to  cost 
$50,000.  Contractors  for  an  electric 
ferry  for  the  state  of  New  York  have 
placed  an  order  for  electric  drive  and 
control  equipment  aggregating  $30,0(X). 

Motor  sales  are  particularly  well  sus¬ 
tained  and  inquiries  that  are  coming  in 
give  every  indication  of  continuance  for 
some  weeks  to  come.  Fractional-horse¬ 
power  units  are  attaining  a  new  high 
record  sales  v’olume  and  show  substan¬ 
tial  increase  over  the  figures  at  this  time 
a  year  ago.  A  manufacturer  of  wash¬ 
ing  machines  in  northern  New  York  has 
placed  an  order  for  fractional-horse- 
power  motors  to  a  sum  of  $25,000.  Con¬ 
trol  apparatus  and  other  industrial 
equipment  carries  a  firm  tone  and  the 
outlook  is  encouraging. 

Central-station  account  shows  little 
change  or  indication  of  immediate  re¬ 
vival.  A  Pennsylvania  manufacturer 
has  secured  an  order  for  prime  movers 
and  auxiliary  equipment  for  a  proposed 
hydro-electric  power  development  in 
Virginia.  A  drydock  company  in  the 
metropolitan  district  has  contracted  tor 
transformers  and  switching  apparatus 
to  cost  $25,000.  A  manufacturer  of  line 
hardware  and  kindred  equipment  re¬ 
ports  business  as  spotty,  with  a  fairly 
steady  volume  of  small  orders  from  elec¬ 
tric  railways  for  maintenance  and  re¬ 
pair  accounts. 

Lighting  apparatus  is  engaging  under 
an  increasing  call  and  domestic  appli¬ 
ances  are  developing  a  stronger  tone. 
Electric  refrigerators  are  enjoying  sub¬ 
stantial  intere.st  and  transactions  are 
encouraging  both  for  immediate  and 
future  commitments.  Vacuum  cleaners 
are  securing  an  improved  account.  Idec- 
tric  heating  apparatus  is  coming  into  its 
season  and  the  outlook  is  promising. 
Construction  operations  are  as  follows: 

The  International  Paper  Company,  New 
York,  plans  a  kraft  paper  mill  on  a  South¬ 
ern  site,  either  North  or  South  Carulina. 
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to  cost  $1,500,000.  Stevens  &  Wood,  Inc., 
New  York,  engineer,  plans  a  transmission 
line  and  substation  extensions  lor  the  Ten¬ 
nessee  Electric  Power  Company,  Chatta¬ 
nooga,  Tenn.,  to  cost  $1,000,000.  The 
Waterfront  Service  Corporation.  Brooklyn, 
will  build  an  addition  to  cost  $130,000.  The 
Quartermaster  Corps,  Fort  Slocum,  N.  Y., 
will  receive  bids  until  Dec.  7  for  conver¬ 
sion  of  a  single-jihase  electric  transmission 
system  into  a  three-phase,  four-wire  sys¬ 
tem,  and  for  secondary  system  (Circular 
17).  The  Signal  Corps  Procurement  Dis¬ 
trict,  Brooklyn,  will  receive  bids  until  Dec. 

4  for  2,500  audio-frequency  transformers 
(Circular  42)  ;  also  for  400,000  ft.  of  twin 
outside  distributing  wire  (Circular  41). 
The  Public  Service  Electric  &  Gas  Com¬ 
pany,  Newark,  N.  J.,  will  install  an  orna¬ 
mental  lighting  system  at  Bloomfield,  N.  J. 
The  Hoffman  Beverage  Company,  Jersey 
City,  N.  J„  plans  an  addition  to  cost  $250,- 
000.  Patterson,  N.  J,,  is  considering  a 
flcKxllighting  system  at  the  Passaic  River 
falls. 

The  Ford  Motor  Company,  Highland 
Park,  Detroit,  plans  extensions  in  its  as¬ 
sembling  plant  at  Chester,  Pa.,  to  cost 
$500,000.  The  Frankford  Grocery  Com¬ 
pany,  Philadelphia,  ])lans  an  addition  to 
cost  $200,000.  The  Central  .Airport,  Inc., 
Philadelphia,  plans  a  floodlighting  system, 
beacons,  etc.,  at  the  aircraft  field  at  Cam¬ 
den,  N.  J.,  to  cost  $1,500,000,  The  Viscose 
Company,  Marcus  Hook,  Pa.,  will  build  an 
addition  to  its  rayon  mill  at  Parkersburg, 
W.  \’a.,  to  cost  $1,000,000.  The  Edward 
Katzinger  Company,  Chicago,  manufac¬ 
turer  of  baking  machinery,  w'ill  build  a 
plant  at  Baltimore,  Md.,  to  cost  $400,000. 
The  .American  Oil  Company,  Baltimore, 
plans  an  addition  to  its  plant  at  Curtis 
Bay,  Md.,  to  cost  $100,000. 

Cable  and  JJ^iring  Material 

Feature  Coast  Business 

The  outstanding  orders  on  the  Pa¬ 
cific  Coast  include  nine  General  Elec¬ 
tric  transformers  and  a  switchboard  for 
the  Patterson  district  irrigation  system, 
valued  at  $25,(X)(),  and  General  Electric 
motors  of  sizes  50  to  200  hp.  totaling 
$30,000  for  various  steel  companies. 
Other  interesting  orders  include  70,000 
11).  of  copper  wire  for  Glendale,  valued 
at  $13.0()();  a  carload  of  insulators  and 
steel  pins,  valued  at  $10,000,  for  a  power 
company :  40.(K)0  lb.  of  weatherproof 
wire,  sizes  No.  2/0  to  No.  8,  for  a 
Hawaiian  power  company;  $2,000  worth 
of  wiring  material  for  a  Hawaiian  ware¬ 
house  and  6.()()0  lb.  of  magnet  wire  for 
the  United  States  navy  yard  at  Mare 
Island.  Many  state  bids  are  reported, 
such  as  $1,()()0  worth  of  5-kw.  air  heat¬ 
ers,  $1.2()0  worth  of  lead  cable,  $1,200 
worth  of  wiring  material  and  $1,700 
worth  of  500,000-circ.mil  weatherproof 
wire.  Prospective  street-lighting  busi¬ 
ness  includes  a  survey  of  San  Francisco’s 
system,  a  55  single  and  62  duplex  system 
for  Santa  Maria,  a  125  duplex  light  sys¬ 
tem  for  Oakland  and  various  additions 
to  the  present  systems  in  .'\lameda, 
Merced,  Placerville  and  Redwood  City. 
Other  large  pro.spective  business  in- 
ehl(le^  a  new  can  factory  for  Los  An¬ 
geles.  a  $750,(K)0  .Sears- Roebuck  ware¬ 
house  for  Portland.  Ore.,  a  23-story 
apartment  house  for  San  Francisco,  a 
$1.000, ()()()  dormitory  for  Pomona  Col¬ 
lege  and  a  $2,000,000  oil  distributing 


center  for  Portland,  Ore.  Bond  issues 
aggregating  $10,000,000  and  including 
such  potential  electrical  business  as  an 
airport  and  a  traffic  tunnel  were  voted 
at  the  recent  election. 

With  the  exception  of  the  usual  run 
of  small  motors  sold  to  lumber  mills 
and  allied  industrials  for  replacements 
and  minor  additions  sales  are  re¬ 
ported  to  be  light  in  the  Puget  Sound 
district.  The  city  of  Tacoma  will  in¬ 
crease  the  Cushman  hydro-electric  proj¬ 
ect  by  30,000  hp.  and  bids  for  the  con¬ 
struction  of  the  dam,  including  driving 
and  lining  a  2i-mile,  17-ft.  diameter 
tunnel  and  the  construction  of  a  power 
house,  will  be  invited  within  a  few  weeks. 
The  completed  project  is  estimated  at 
$2,000,(KK).  The  capacity  of  the  Lin¬ 
coln  Street  steam  plant  of  the  North¬ 
western  Electric  Company,  Portland,  is 
to  be  doubled,  the  work  to  start  the  first 
of  the  year,  at  a  cost  of  $1,200,000.  The 
Pacific  Telephone  &  Telegraph  Com¬ 
pany  plans  the  expenditure  of  $180,000 
for  the  improvement  of  its  long-distance 
facilities  between  Seattle  and  the  Cana¬ 
dian  border.  Construction  projects  are 
as  follows : 

The  San  Joaquin  Light  &  Power 
Corporation,  Fresno.  Calif.,  will  build  a 
60.(K)0-volt  transmission  line  into  Brice- 
burg,  Calif.,  21  miles,  and  a  substation  at 
Briceburg,  to  cost  $100,000.  The  Shell  Oil 
Company,  Oakland,  Calif.,  will  build  a 
storage  and  distributing  plant  to  cost  $300,- 
000.  The  Holland  Fertilizer  Company, 
Btdlingham,  Wash.,  plans  a  plant  to  cost 
$65,000.  The  Puget  Sound  Power  &  Light 
Comi)any,  Bellingham,  Wash.,  plans  exten¬ 
sions  in  the  13,0(X)-volt  transmission  line 
and  distributing  system.  Pasco.  Wash., 
will  make  extensions  and  improvements  in 
its  street-lighting  system  to  cost  $18,000. 

The  Great  Northern  Railway  Company, 
St.  Paul,  Minn.,  will  make  extensions  in 
the  locomotive  shops  at  Whitefish,  Mont., 
to  cost  $75,000.  The  Idaho  Power  Com¬ 
pany,  Boise,  Idaho,  plans  a  substation  at 
Twin  Falls,  Idaho,  to  cost  $30,000.  The 
Colorado  Fuel  &  Iron  Company,  Pueblo, 
Colo.,  plans  an  ore-treating  and  concen¬ 
trating  mill  at  Sunrise,  Wyo.,  to  cost 
$100,()0().  The  Southern  Colorado  Power 
Company,  Pueblo,  Colo.,  plans  a  transmis¬ 
sion  line  in  the  Canyon  City  district,  to 
cost  $40,000. 

Buying  Continues  Active 
in  St.  Louis  District 

The  steady  buying  trend  of  stock  sizes 
of  apparatus  which  has  been  noted  for 
the  past  two  months  in  the  St.  Louis 
di.strict  has  continued,  all  manufacturers 
report,  the  volume  holding  up  splendidly. 
There  has  been  a  marke(l  increase  in  the 
orders  for  cooking  and  heating  appli¬ 
ances.  A  contract  was  closed  by  a  local 
manufacturer  for  two  1,250-kva.  turbo¬ 
generating  units  costing  $65,000.  An 
order  was  placed  for  highway  lighting 
fi.xtures  of  the  latest  type  for  illuminat¬ 
ing  the  approaches  and  spans  of  one  of 
the  new  vehicle  bridges  across  the  Mis¬ 
sissippi  River  north  of  St.  Louis.  The 
cost  of  the  material  for  the  2  miles  of 
roadway  was  $3,000.  Jobbers  report  a 
splendid  business  in  all  kinds  of  holiday 
appliances  and  radio  apparatus.  Con- 
.struction  projects  are  as  follows:. 


St.  Louis,  Mo.,  plans  a  street  lighting 
system  to  cost  $450,000.  The  Oklahoma 
Gas  &  Electric  Company,  Oklahoma  City, 
Okla.,  contemplates  e.xtensions  in  transmis¬ 
sion  lines  to  cost  $50,(K)0.  The  Southwest¬ 
ern  Gas  &  Electric  Company,  Shreveport, 
La.,  plans  a  transmission  line  to  Nash,  near 
Texarkana,  .Ark.,  to  cost  $t)0,000.  The 
Central  Power  &  Light  Company,  San  An¬ 
tonio,  Tex.,  plans  a  cold  storage  and  re¬ 
frigerating  plant  at  Harlingen,  Tex.,  to 
cost  $35,000.  The  W.  1).  Haden  Company, 
Galveston,  Tex.,  will  build  a  lime-manu¬ 
facturing  plant  at  Houston,  Tex.,  to  cost 
$135,000. 

Business  Accelerates  in 
the  Middle  IV  est 

A  slight  acceleration  in  general  busi¬ 
ness  is  noticeable  in  most  sections  of  the 
Middle  West.  The  volume  of  business 
transacted  is  increasing  and  a  continued 
prosperity  is  anticipated.  Reports  from 
the  steel  and  automotive  industries  con¬ 
tinue  favorable,  with  increased  employ¬ 
ment  in  the  automotive  centers.  Car 
loadings  are  high  with  a  varied  assort¬ 
ment  of  commodities.  Increased  sales 
of  the  large  mail  order  houses  of  Chi¬ 
cago  indicate  a  satisfactory  condition  in 
the  agricultural  districts  and  the  retail 
trade  is  increasing.  Commitments  are 
heavy,  one  utility  company  averaging 
$85,000  a  day.  Jobbers’  sales  are  rela¬ 
tively  satisfactory.  There  has  been  a 
good  demand  for  vacuum  cleaners,  elec¬ 
tric  refrigerators  and  automatic  toasters, 
one  jobber  placing  a  single  order  for 
twelve  gross  of  the  automatic  toasters. 
Construction  projects  are  as  follows: 

The  Beloit  Box  Board  Company,  Beloit, 
Wis.,  contemplates  an  addition  to  cost  $70.- 
000.  The  University  of  Wisconsin,  Madi¬ 
son,  Wis.,  plans  a  mechanical  engineering 
laboratory  and  building,  to  cost  $575,000. 
The  Brown-McLaren  \ianufacturing  Com¬ 
pany,  Detroit,  manufacturer  of  screw  ma¬ 
chine  pro<lucts,  will  build  a  plant  at  Mel- 
vindale,  Mich.,  to  cost  $100,000.  The 
Packard  Motor  Car  Company,  Detroit, 
plans  an  addition  to  its  power  house,  to  cost 
$85,000.  The  Chicago  Pie  Company,  Oii- 
cago,  plans  a  plant  to  cost  $150,000.  The 
Jewel  Tea  Company,  Chicago,  plans  a  plant 
at  Barrington,  Ill.,  to  cost  $500,000.  The 
Public  Service  Company  of  Northern  Illi¬ 
nois,  Chicago,  plans  a  substation  at  Chicago 
Heights,  Ill.,  to  cost  $40,000.  The  Federal 
Pipe  &  Supply  Company,  Chicago,  plans  a 
plant  unit  to  cost  $250,000,  The  Frank 
Foundries  Company,  Moline,  Ill,,  plans  an 
addition  to  cost  $300,000.  The  Crescent 
Coal  Company,  Evansville,  Ind.,  plans  a 
power  plant  to  cost  $30,000.  The  Hercules 
Motor  Company.  Canton,  Ohio,  plans  an 
addition  for  testing  service,  to  cost  $1(K),- 
000.  The  Cleveland  Automatic  Machine 
Company,  Cleveland,  plans  a  plant  at 
Elyria.  Ohio,  to  cost  $100,000.  The  Chase 
Brass  &  Copper  Company,  Cleveland,  con¬ 
templates  an  addition  to  cost  $70,0(M). 
Columbus,  Ohio,  plans  an  addition  to  its 
municipal  electric  light  and  power  plant,  to 
cost  $100,0(X).  Donoff  Brothers,  Inc.,  Day- 
ton,  Ohio,  plans  a  cold  storage  and  refrig¬ 
erating  plant,  to  cost  $100,000.  The  Colum¬ 
bus.  Delaware  &  Marion  Electric  Company, 
Marion,  Ohio,  plans  an  addition  to  its 
j)ower  plant  to  cost  $400,000.  Cokato, 
Minn.,  plans  a  municipal  light  and  power 
plant  to  cost  $30,000.  The  Minnesota 
Power  &  Light  Company,  Duluth,  Minn., 
will  make  extensions  in  its  street  lighting 
system. 


V  \ 
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Russia  Expands  Output  of 
Electrical  Products 

Production  of  electrical  eciuipment  in 
Russia  for  the  fiscal  year  1928  to  1929 
is  expected  in  that  country  to  he  36  per 
cent  higher  than  that  in  the  year  just 
closing,  according  to  the  Department  of 
Commerce.  The  Russian  electrical  in¬ 
dustry  will  go  in  more  intensively  for 
the  prcnluction  of  cables,  storage  bat¬ 
teries  and  radio  apparatus  under  the 
program  outlined. 

The  first  six  months  of  1928  Russia 
purchased  from  Germany  only  about  19 
tons  of  insulated  wire  for  the  manufac¬ 
ture  of  electrical  e(iuipment,  as  compared 
with  a  total  of  259  tons  in  1927.  During 
the  first  half  of  1928  Germany  e.xported 
to  Russia  only  43  tons  of  lead-covered 
cable,  as  compared  with  279  tons  during 
1927. 

On  the  other  hand,  Russia’s  imports 
of  wound  armatures  from  Germany  have 
risen  considerably.  Germany’s  exports 
of  these  to  Russia  amounted  to  150  tons 
in  1927,  whereas  during  the  first  six 
months  of  this  year  the  figure  stands  at 
477  tons.  _ 

Western  Electric  Acquires 
Land  for  New  Plant 

The  Western  Electric  Company  has 
acquired  127  acres  of  land,  including 
River  \’iew  Park  and  a  tract  of  Canton 
property  adjoining  it,  where  it  will  erect 
a  $15,0()(),0()0  plant  as  a  first  unit  for 
the  manufacture  of  telephone  cable. 
Work  upon  the  factory  building  will 
begin  shortly.  It  is  expected  that  this 
first  unit  will  be  ready  for  operation  by 
the  end  of  next  year,  when  1,500  work¬ 
ers  will  be  employed.  This  number  will 
be  increased  from  time  to  time  as  new 
departments  for  manufacture  of  other 
lines  go  into  production. 


The  RAKER-RAri.ANC.  Company, 
Cleveland,  manufacturer  of  Baker  elec¬ 
tric  tractors,  trucks  and  cranes,  an¬ 
nounces  the  appointment  of  A.  J.  Gates 
as  its  chief  sales  executive  in  charge  of 
the  national  distribution  of  its  industrial 
tractors,  trucks  and  cranes,  with  head- 
(juarters  at  Oeveland.  Mr.  Gates  has 
been  associated  with  the  Baker  organiza¬ 
tion  for  the  past  ten  years  as  distributor 
of  its  line  throughout  Ohio  and 
Michigan. 

The  Rome  Wire  Company,  Rome, 
X.  V.,  a  division  of  the  General  Cable 
Corporation,  announces  that  Charles  H. 
Kenney  has  joined  the  organization  and 
will  be  occupied  in  field  engineering 
work  in  the  metropolitan  New  York 
area.  Frank  Bolster  has  also  joined  the 
staff  and  he  will  devote  his  time  to  engi¬ 
neering  work  in  connection  with  tlie 
application  of  Trenchlay  and  other  new 
Rome  cables  to  the  central -station  field 


and  will  be  located  at  Rome.  The  com¬ 
pany  also  announces  the  opening  of  an 
office  in  the  Chamber  of  Commerce 
Building,  Cincinnati,  with  K.  D. 
Clothier,  formerly  of  the  Cleveland 
office,  in  charge.  The  Philadelphia  office 
is  now  located  at  the  Fidelity  Trust 
Building,  123  South  Broad  Street,  and 
tlie  Detroit  office  is  now  located  at  Room 
1017,  Fisher  Building. 

The  National  Flue  Cleaner  Com¬ 
pany,  Inc.,  Groveville,  N.  J.,  manufac¬ 
turer  of  soot  blowers  for  fire  tube  boil- 


THE  closing  of  two  contracts  of  far- 
reaching  importance  between  Wired 
Radio,  Inc.,  a  subsidiary  of  the  North 
American  Company,  and  Federal  Tele¬ 
graph  Company,  a  subsidiary  of  the 
Kolster  Radio  Corporation,  has  been 
announced  by  Frank  L.  Dame,  president 
of  the  North  American  Company,  and 
Rudolph  Spreckles,  chairman  of  the 
board  of  the  Kolster  Radio  Corporation. 
Under  the  first  of  these  contracts  the 
Kolster  Radio  Corporation  secured  title 
to  approximately  600  patents,  patent  ap¬ 
plications  and*inventions  in  the  commu¬ 
nications,  radio,  wired  radio,  electric 
phonograph,  television  and  talking  mo¬ 
tion-picture  fields.  These  patents  and 
inventions  have  been  acquired  by  the 
North  American  Company  during  the 
past  six  years  and  their  acquisition  by 
Kolster  marks  an  important  transfer  of 
radio  patents.  In  discussing  these  con¬ 
tracts  Ellery  W.  Stone,  president  of  the 
Kolster  Radio  Corporation,  said  that  the 
600  patents  acquired  by  Kolster  Radio 
include  several  groups  which  patent  at¬ 
torneys  state  are  widely  infringed  in  the 
radio  industry  today  and  are  expected 
to  yield  large  royalties  to  Kolster  as  well 
as  to  place  the  company  in  an  exception¬ 
ally  strong  position  in  the  radio,  electric 
phonograph  and  talking  motion-picture 
fields.  He  stated  also  that  exclusive 
licenses  have  been  granted  back  to 
Wired  Radio,  Inc.,  by  Kolster  in  the 
field  of  wired  radio  only  and  Kolster 
retains  full  title  to  all  of  the  patents 
and  exclusive  manufacturing  and  selling 
rights  in  all  fields  other  than  that  of 
wired  radio.  The  second  agreement, 
which  remains  in  force  until  September, 
1941,  with  renewal  options,  provides 
that  Wired  Radio,  Inc.,  will  purchase 
not  less  than  one-third  of  its  total  re¬ 
quirements  for  apparatus  from  Kolster 
Radio  Corporation  on  a  cost  plus  25  per 
cent  basis.  ^ 

Commenting  further  on  the  situation, 
Mr.  Dame  said: 

The  second  contract  forecasts  the  arrival 
of  the  industry’s  latest  development,  wired 
radio,  which  in  the  future  will  supplement, 
but  not  displace,  present  broadcasts  on  the 


ers,  announces  the  appointment  of  three 
new  Ohio  sales  representatives,  namely, 
the  Craun-Liebing  Company  of  Cleve¬ 
land,  the  Dennis  Engineering  Company 
of  Columbus  and  the  Bishop  Engineer¬ 
ing  Company  of  Cincinnati.  Otlier  re¬ 
cent  appointments  are  the  Power  Plant 
Efficiency  Company  of  Indianapolis, 
Ind.,  ami  the  Rathburn  Company  of  Ml 
Paso,  Tex. 

The  Pennsylvania  Pump  &  Com¬ 
pressor  Company,  Easton,  Pa.,  an¬ 
nounces  the  appointment  of  J.  F. 
Rodgers,  726  Oliver  Building,  Pitts¬ 
burgh,  as  its  sales  representative  in  that 
territory.  Gustavo  Preston,  113  Broad 
Street,  Boston,  has  been  appointed  as 
its  representative  in  the  Boston  district. 


air.  Wired  Radio,  Inc.,  has  been  doing  very 
important  development  work  during  the 
past  six  years  on  the  transmission  of  radio 
programs  over  electric  light  and  power 
wires.  Experimental  installation  is  now 
being  made  in  Cleveland.  There  has  been 
sufficient  progress  to  make  it  necessary  for 
the  company  to  be  assured  of  manufacturing 
facilities  upon  a  large  scale.  In  the  con¬ 
tracts  with  Kolster,  Wired  Radio,  Inc.,  is 
retaining  all  rights  necessary  to  the  develop¬ 
ment  in  its  particular  field.  When  plans 
have  iK'en  completed  wired  radio  will  be¬ 
come  available  to  all  of  the  major  public 
utilities  of  the  United  States. 

According  to  officers  of  the  companies 
concerned  the  sending  of  wired  radio 
programs  into  homes  over  electric  light 
wires  will  require  special  socket  plug-in 
receiving  eejuipment  which  will  be  man¬ 
ufactured  by  Kolster  Radio  Corporation 
and  furnished  to  electric  light  customers 
at  a  nominal  monthly  rental.  The  sets 
will  also  be  adaptable  for  reception  from 
present-day  radio  broadcasting  stations. 
Static,  fading  and  station  interference 
will  be  entirely  eliminated  by  the  wired 
radio  system,  and  summer  reception  will 
be  as  good  as  winter.  Also,  reception 
difficulties  encountered  in  cities  on  ac¬ 
count  of  steel  frame  buildings  v.ill  be 
overcome.  Rental  charges  for  wired  ra¬ 
dioapparatus,  which  will  include  mainte¬ 
nance,  will  be  a  moderate  monthly  fee. 
There 'will  be  three  channels  in  opera¬ 
tion  at  the  outset,  according  to  present 
plans.  One  will  carry  a  program  of 
classical  music,  another  of  more  popular 
entertainment  and  a  third  will  be  de¬ 
voted  to  lectures  and  educational  pro¬ 
grams.  It  is  planned  to  establish  a 
master  studio  for  the  entire  I'nited 
States  from  which  programs  by  well- 
known  artists  will  be  sent  out  to  wired 
homes  in  all  parts  of  the  country. 

Mr.  Spreckles,  chairman  of  Kobter 
and  also  of  Federal  Telegraph  and  who 
owns  a  majority  of  the  stock  of  the 
Kolster  Radio  Corporation,  said: 

When  I  purchased  control  of  the  Federal 
Telegraph  Company,  which  was  eiu:aged 
primarily  in  radio  communication  <'U  the 
Pacific  Coast,  I  realized  the  importance  to 
its  stockholders  of  securing  a  greater 
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diversification  in  the  company’s  business  as 
well  as  a  nation-wide  expansion. 

The  first  step  was  accomplished  by  ac¬ 
quiring  the  subsidiaries  of  C.  Brandes, 
Inc.,  manufacturer  of  radio  head  sets  and 
loud  speakers,  with  plants  at  Newark,  N.  J., 
Toronto,  Canada,  and  in  England.  The 
next  constructive  step  was  the  negotiation 
of  a  contract  with  the  Columbia  Phono¬ 
graph  Company  under  the  terms  of  which 
Columbia  purchases  exclusively  from  Roi¬ 
ster  all  of  the  electric  phonographs  and 
radio  sets  for  combination  therewith  which 
Columbia  requires  in  its  rapidly  expanding 
business. 

This  was  followed  by  an  exceedingly 
important  contract  with  the  Radio  Com- 
nuinication  Company,  a  subsidiary  of  the 
Mackay  Companies,  which  latter  group  of 
conqianies  was  subsequently  combined  with 
the  International  Telephone  &  Telegraph 
Corporation.  This  contract  gave  the  Roi¬ 
ster  Company  an  important  interest  in 
world-wide  radio  communication,  including 
a  greatly  enlarged  manufacturing  outlet. 

The  contracts  executed  today  will  give 
the  Roister  Radio  Corporation  a  command¬ 
ing  position  in  another  important  develop¬ 
ment  stage  of  the  radio  industry,  that  of 
wired  radio,  by  which  radio  programs  will 
be  supplied  to  homes  over  electric  light 
wires. 


The  Griscom-Rus.sei.i.  Comp.xny, 
285  Madison  Avenue.  New  York  City, 
manufacturer  of  power  plant  steam  spe¬ 
cialties,  has  opened  a  new  branch  office 
in  Memphis,  Tenn. 

The  D.m.ton  Electric  Heating 
Company,  Inc.,  287  Bridge  Street, 
Salem,  Mass.,  announces  the  appoint¬ 
ment  of  the  Dodson  Printers  Supply 
Company,  75  Forsyth  Street,  Atlanta, 
Ga..  as  its  agent  for  its  electrically  heat¬ 
ing  embossing  plates  in  the  Southeast. 

The  American  Electric  Switch 
Corporation,  Minerva,  Ohio,  announces 
that  it  has  placed  a  direct  factory  repre¬ 
sentative  in  the  Metropolitan  district, 
discontinuing  the  services  of  Holland  & 
Monaghan,  manufacturer’s  representa¬ 
tives.  The  company  also  announces  that 
its  New  York  office  and  warehouse  is 
now  located  at  430  East  53d  Street  with 
G.  E.  Lindstrom  as  manager. 

CcRTis  Lighting,  Inc.,  1119  West 
Jackson  Boulevard,  Chicago,  manufac¬ 
turer  of  “X-ray”  reflectors,  announces 
the  appointment  of  two  new  resident 
engineers.  P.  M.  Rutherford  will  repre¬ 
sent  the  firm  in  Alahama,  Florida, 
Georgia  and  eastern  Tennessee,  with 
offices  at  310  Bona  Allen  Building, 
Atlanta,  Ga.,  and  E.  E.  Parks  will  man¬ 
age  the  Mississippi  Valley  territory,  in¬ 
cluding  Arkansas,  Louisiana,  Mississippi 
and  western  Tennessee,  and  will  make 
Iiis  headquarters  in  the  Builders  Ex¬ 
change  at  Memphis,  Tenn.  Both  men 
were  previou.sly  active  in  the  Chicago 
office  of  the  company.  The  company 
also  announces  the  appointment  of  H.  O. 
Bourkard  as  manager  of  the  Curti Strip 
division,  in  charge  of  the  national  sales 
promotion  activities  on  “Curti Strip,”  the 
standardized  wiring  device  manufac¬ 
tured  by  the  company,  and  will  make 
uis  headquarters  at  Chicago.  Mr. 
Bourkard  has  been  resident  engineer  for 
company  in  the  southeast  for  the 
past  ten  years. 


High  Capacity  Breaker  for 
IS  Kv.  and  Less 

A  new  oil  circuit  breaker  of  moderate 
capacity  for  the  control  and  protection 
of  feeders  in  substations  and  in  indus¬ 
trial  service  has  been  perfected  by  the 
Condit  Electrical  Manufacturing  Corpo¬ 
ration.  The  frame  is  strongly  constructed 
with  deep  extending  web  surrounding 
the  tank.  Strong  tank-per-pole  con¬ 
struction  is  used  of  thick  steel  plate 


scientifically  welded.  Inverted  laminated 
brushes  are  of  special  design  to  withstand 
extremely  high  inrush  currents.  Excep¬ 
tionally  heavy  arcing  contacts  materially 
reduce  arcing  on  interruption.  This 
circuit  breaker  is  furnished  with  400, 
600,  800  and  1, 200-amp.  at  15,000  volts, 
1,600  amp.  at  7,500  volts.  The  estimated 
interrupting  capacity  is  2,700  amp.  at 
15,000  volts. 

Welding  Electrode 

.Announcement  comes  from  the  re¬ 
search  laboratories  of  the  Lincoln  Elec¬ 
tric  Company.  Cleveland,  of  the  perfec¬ 
tion  of  its  most  recent  development,  a 
welding  electrode  to  be  known  as 
“Fleet- Weld.”  A  new  welding  rod  has 
been  perfected  which  it  is  claimed  will 
produce  a  dense  weld  of  greater  ductil¬ 
ity  at  greatly  increased  welding  speeds. 
It  is  stated  that  recently  conducted  tests 
show  that  the  speed  of  welding  has  been 
doubled  or  trebled  by  use  of  the  new 
hkI.  Greater  speed  in  welding  should, 
of  course,  be  reflected  in  lower  welding 
costs. 


The  wide  use  of  high-speed  electrodes 
has  been  retarded  in  the  past,  due  to  the 
porosity  obtained  when  the  higher  cur¬ 
rents  necessary  for  fast  welding  are 
used.  It  is  claimed  that  the  newly  de¬ 
veloped  rod  has  overcome  this  difficulty. 
Greater  ductility  of  the  bead  as  well  as 
deeper  penetration  are  two  of  the 
requisites  of  better  welding,  which  are 
also  claimed  for  the  newly  developed 
high-speed  wire. 

The  electrode  itself  is  an  e.xtruded 
wire  that  permits  high-speed  welding 
without  loss  of  denseness  and  ductility 
to  the  weld  metal.  While  “Fleet- Weld” 
electrode  has  so  far  been  a  laboratory 
product,  it  is  expected  to  lie  com¬ 
mercially  manufactured  and  placed  on 
the  market  in  the  near  future. 


Adjustable  Step-Down 
Transformer 

A  new  adjustable  step-down  trans¬ 
former  has  been  placed  on  the  market 
by  the  Radiart  Laboratories.  Inc.,  Cleve¬ 
land.  It  is  stated  that  this  new  unit 
makes  alternating-current  receivers  and 
eliminators  as  manufactured  in  the 
United  States  applicable  for  use  in  all 
foreign  markets.  The  new  feature  of 
this  transformer  is  that  it  is  equipped 
with  a  special  four-point  switch  which 
is  connected  to  the  tapped  primary 
winding.  It  is  thoroughly  insulated 
from  the  transformer  and  positive  in 
action.  The  switch  is  readily  accessible. 


Boundary  and  Obstruction 
Light 

A  new  Department  of  Commerce 
standard  boundary  and  obstruction  light 
has  been  announced  by  the  Holophane 
Company  of  New  A'ork.  The  globes  are 
of  a  special  screw  type  with  refracting 
prisms  on  the  inside  of  the  globe.  The 
candlepower  of  the  lamp  is  increased  in 
all  upward  directions. 


Electric  Cigarette  Lighter — An 
electric  cigarette  lighter  to  be  suspended 
from  a  lamp  and  equipped  with  a  snap- 
switch  is  announced  by  .A.  W.  Franklin, 
Inc.,  of  New  York.  The  lighter  body 
is  equipped  with  a  long-life  resistance 
element  of  new  design  and  it  is  suitable 
for  cigarette,  cigar  or  pipe.  All  that 
is  necessary  for  installation  is  to  screw 
the  plug  end  of  the  lighter  into  the 
standard  socket  and  screw  the  lamp  into 
the  socket  end  of  the  plug. 

Wall  Outlet  Range. — A  wall  out¬ 
let  electric  range  operating  from  any 
convenience  outlet  without  special  wir¬ 
ing  was  recently  displayed  by  the  Arm¬ 
strong  Electric  &  Manufacturing  Cor¬ 
poration.  The  range  has  a  capacity 
suitable  for  a  larger  than  average  family 
and  is  portable. 


November  24,1928  —  Electrical  World 
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Electrical 

Patents 

Announced  hy  I’.  S.  Patent  Office 

zAh _ — _ 


(Issuod  Nov.  6,  1928) 

1,990,283.  Rraokkt  Socket;  V.  R.  De.spard, 
Valparaiso,  Ind.  App.  filed  Oet.  .30,  1925. 
1,690,291.  1n'SUI>atok;  M.  F.  H.  (louverneur, 
Baltimore,  Md.  App.  filed  Nov.  11,  1924. 
1,690,29.3.  Hot^sEHOLD  Commodity  Indi¬ 
cator;  (1.  B.  Hall,  Winnipeg,  Manitoba, 
Tan.  App.  filed  .May  23,  1927. 

1,690,310.  Battery  Tbrminai.  ;  H.  E.  Pieh, 
Williston,  N.  I).  App.  filed  April  13,  1927. 
1,690,345.  Armatitre-Te.stin'o  .\rPARATTTa ; 
B.  E.  Poole,  Ander.son,  Ind.  .^pp.  filed 
May  28,  1926. 

1,690,348.  El.tXTROMAONETIC  MOTOR;  H. 
Wallaee,  Dayton,  Ohio.  App.  filed  May 
25,  1925. 

1,690,357.  Disconnecting  Switch  for 
Transmission  Dines;  A.  O.  Austin,  Bar¬ 
berton,  Ohio.  App.  filed  Aug.  1  1,  1924. 
1,690,366.  FiiLi.  Switch  ;  1).  D.  (lordon, 
Chicago,  Ill.  App.  filed  Feb.  15,  1926. 
1,690,377.  Method  of  Welding  Parts;  E. 
Pugh,  Chicago,  Ill.  App.  filed  Sept.  15, 
1926. 

1,690,379.  Heater;  C.  T.  Siebs,  Riverside, 
Ill.  App.  filed  Nov.  14,  1924. 

1,690,392.  INSCLATOR  Pin;  A.  O.  Austin, 
Barberton,  Ohio.  App.  filed  May  12,  1920. 

1.690.414.  Contactor;  T.  S.  Kemble,  Cleve¬ 
land,  Ohio.  App.  fiied  July  18,  1924. 

1.690.415.  Electric  Meiting  Pot;  F.  Kuhn 
and  D.  H.  Thf>mas,  Detroit,  Mich.  App. 
filed  Jan.  30.  1928. 

1,690,430.  Switch  Movement;  C.  M. 
Petersen,  Bridgeport,  Conn.  App.  filed 
April  9,  1926. 

1,690,473.  Operating  Mechanism  for  Cir- 
ciMT  CoNTROLLiais ;  P.  Brown,  Herndon, 
Kan.  App.  filed  May  10,  1927. 

1,690,486.  Device  for  Giving  Warning  of 
Fire;  E.  Half,  Paris,  France.  Aiip.  filed 
Sept.  18,  1924. 

1,690,489.  Automatic  Control  Device  for 
Elixtric-Arc  Welding  .Apparatus  ;  W. 
K.  Hume,  .Melbourne,  Australia.  App. 
filed  Sept.  21,  1925. 

1,690,524.  Switching  St.stem  ;  R.  G. 
Berthold,  Berlin-Siemensstadt,  Germany. 
App.  filed  June  22,  1926. 

1,690,538.  Make-and-Break  Devuce;  P".  R. 
House.  Brooklyn,  N.  Y.  App.  filed  Dec. 
11,  1920. 

1,690,545.  Gyrocompass  Transmitter;  C. 
B.  Mills,  Brooklyn,  N.  Y.  App.  filed  Oct. 
9,  1922. 

1,690,550.  Searchlight  Safety  Mechan¬ 
ism  ;  .M.  D.  Patter.son,  Bogota,  N.  J.  App. 
filed  Sept.  3,  1924. 

1,690,553.  Arrangement  or  System  for 
tlpiniATiNG  .Mfx'hanical  Rectifies  for 
Alternating  ('urrbnt;  R.  Rtldenherg, 
Berlin-Grunewald,  Germany.  App.  filed 
Dec.  1,  1925. 

1,690,566.  Current-Ballasting  Device; 

.\.  W.  Ziegler,  South  Orange,  N.  J.  App. 
filed  Oct.  5.  1925. 

1,690,569.  Oscillator  Spring;  Ta  F.  Curtis, 
Springfield,  Ma.ss.  App.  filed  Feb.  8,  1928. 
1,690,573.  STORAGE-BATTratY  Separator 
P^lhmbnt  and  .Mi-thod  of  Producing 
Same;  N.  b'allek,  lx)s  Angeles,  Calif. 
App.  filed  May  4,  1925. 

1.690.579.  SY.STEM  for  the  Production  of 

A.ND  DiTIXTION  OF  ('OM  PRESSION  AL 

Waves;  J.  H.  Hammond,  Jr.,  Gloucester, 
Mass.  App.  filed  Oct.  3,  1918. 

1.690.580.  Means  for  Protecting  Elec¬ 

trical  Di.ne  Conductors  ;  K.  Hedley, 
Yonkers,  and  J.  S.  Doyle,  .Mt.  Vernon, 

N.  Y.  App.  filed  July  3,  1924. 

1,690,596.  iNsi^LATOR  Pin;  C.  P.  Seyler, 

I’ittsburgh,  I'a.  App.  filed  May  14,  1925. 
1,690,618.  Trolley  Head;  H.  P.  Chandler, 
Mansfield,  Ohio.  App.  filed  Aug.  23,  1927. 
1,690,653.  TE.STING  Device;  W.  H.  Tarver, 
I\)oler,  Ga.  App.  filed  .March  26,  1925. 
1,690.657  and  1,690,658.  bYLi-iNG  of  Joint 
Boxes  for  Electric  Cables  and  Appa¬ 
ratus  Therei-xire;  .\.  E.  Wilson,  Bromley, 
England.  Apps.  filed  June  18,  1925. 
1,690.674  and  1  690,675.  PTlectrical  Con¬ 
denser;  P.  E.  Gilling.  East  Orange,  N.  J. 
Apps.  filed  Feb.  19  and  25,  1925. 

1,690,678.  Electrical  Resistance  Fi^rnace; 
A.  J.  Hanson,  .Arlington,  Mass.  App. 
filed  Jan.  23.  1924. 

1,690,683.  Clamp  for  Electric  Sockets; 
G.  .A.  John.son  and  F.  E.  Johnson,  New 
Bedford,  Mass.  App.  filed  May  6,  1926. 


1,690,689.  PRF/SSURB-ACTUATin>  ELBCTRIC- 
CiRCiHT  Control;  T.  E.  .Mct'abe,  Chicago, 
Til.  App.  filed  April  12,  1926. 

1,690,693.  Candle  Socket:  K.  K.  Nielsen, 
Chicago.  Ill.  App.  filed  Jan.  28,  1927. 
1,690,717.  Therapfuttic  T.amp;  I...  Brown, 
Des  .Moines,  Iowa.  App.  filed  Aug.  18, 
1927. 

1,690.761.  .AGRICIH.TURAL  APPARATUS;  H.  T. 
Washburn,  .Magnolia,  N.  J.  App.  filed 
July  10,  1926. 

1,690,780.  Electric  Switch  ;  .A.  C.  Gaynor, 
Stratford,  Conn.  .App.  filed  .Vug.  2,  1926. 
1,690,795.  Electric  Furnace:  G.  Sigra- 
mo.so,  Milan,  Italy.  App.  filed  May  19, 
1924. 

1,690,804.  Closure;  F.  tl.  Wikstmm, 
Brooklyn,  N.  A'.  App.  filed  March  31, 
1927. 

1,690,831.  Electric  Heating  and  Surface- 
Finishing  Device;  M.  Nieto,  Brooklyn, 
N.  Y.  App.  filed  PYb.  25,  1928. 

1,690,845.  Contact  Terminal  :  A.  G.  Stein- 
maver,  Milwaukee,  Wis.  Ajip.  filed  Get. 
12,  1925. 

1,690,898.  Time  and  Temperature  Con¬ 
trol  OF’  Hfiating  Elements;  G.  H.  Hart, 
West  Hartford,  Conn.  App.  filed  March 
4,  1927. 

1,690,940.  I.^mp-Sockht-Sbcurino  Mf^ans 
FOR  Elfxtric  P'ixturex^  ;  H.  E.  Nlckprs*»n, 
Bridgeport,  Conn.  App.  filed  July  26, 

1926. 

1,690,943.  Variablfi-Voltage  Transformer 
FOR  Electric- .Arc  Cutting  and  AV’f3J)ing 
Apparatus  ;  p'.  C.  Owen.  P'ayetteville, 

N.  C.  .App.  filed  Sept.  22,  1927. 

1,690,949.  Apparatus  for  Measuring  the 
Ratf:  OF  P'lXiw  OF  PA.uids  ;  G.  Sacco  Al- 
ban#se,  Paris,  France.  Apf).  filed  June 
7,  1924. 

1,690,953.  Alternating-Current  Induction 
Motor  ;  D.  Schfin,  Essen,  Germany.  .App. 
filed  Oct.  2,  1926. 

1,690,986.  Heating  Df:\’tce;  B.  W.  Macy, 
Jacksonville,  Pla.  App.  filed  Sept.  21, 

1927. 

1,690,989.  MULTTPLB-STItING  INSULATOR 
Su.spENSiON ;  R.  H.  Marvin,  Diverpool, 
Ohio.  App.  filed  May  24,  1926. 

1,690,994.  PTlbctric  Heater;  D.  U.  Powell, 
Woodsfield,  Ohio.  App.  filed  Oct.  10, 
1927. 

1,690,996.  Elfxtric  Switch  ;  C.  D.  Ains¬ 
worth,  Wollaston,  Mass.  App.  filed  Sept. 
21,  1927. 

1,691,014.  Rebasing  I.amps;  R.  C.  Deake, 
Rochester,  N.  Y’.  App.  filed  July  28,  1922. 
1,691,016.  Tbmpfxiaturb-Control  Switch; 
1.  E.  McCabe,  Chicago,  and  R.  W.  .Arm¬ 
strong,  Wilmette,  Ill.  App.  filed  April 
10,  1926. 

1,691,022.  Voltage  Regul.vtor  ;  G.  B. 
Crouse,  Woodcliff,  and  J.  D.  Jatlow, 
Elizabeth,  N.  J.  App.  filed  Sept.  8,  1926. 

(I.ssued  Nov.  13,  1928) 

1,691,084.  Device  for  Indicating  Density 
OF  Diquids  ;  F.  Schwartz.  New  A'ork, 
N.  Y.  App.  filed  Oct.  6,  1926. 

1,691,088.  Terminal  Block  ;  A.  !>.  Starke, 
Brookhaven,  N.  Y.  Ajip.  filed  Jan.  3, 
1927. 

1,691,091.  Alternating-Current  Rfh^ay  ; 
E.  O.  Thomp.son,  Tonifikinsville,  N.  Y. 
App.  filed  July  19.  1922. 

1,6  91,095.  Electrical  System  of  Dis¬ 
tribution  ;  D.  H.  A'on  Ohlsen,  New 
Haven,  Conn.  App.  filed  Feb.  20,  1926. 
1,691,137.  Combination  Damp  and  Smok- 
fir's  Stand;  O.  A.  Schuchert,  Elgin,  Ill. 
App.  filed  Oct.  11,  1926. 

1,691,150.  ElFXTRICAL  POWFXt-IJMITING 
Dfivicfi;  G.  Crisson,  East  Orange,  N.  J. 
App.  filed  May  2,  1925. 

1,691,203.  Electromagnetic  Instrument; 
T.  D.  I>ee  and  H.  C.  Rohr,  Rochester, 
N.  Y.  App.  filed  Aug.  27,  1923. 

1,691,206.  Electrical  Apparatus;  D.  D. 
Nettleton,  Edge  wood  Borough,  I’a.  App. 
filed  Sept.  14,  1926. 

Foreign  T rade 
Opportunities 
<y^ _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
frrim  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number ; 

An  agency  is  desired  in  Montevideo, 
I'raguay  (No.  34,407),  for  electrical  ap¬ 
pliances. 


Purchase  is  desired  in  Colon,  Panama 
(No.  34,429),  of  electrical  bake-oven  acces¬ 
sories. 

An  agency  is  desired  in  Aiexico  Cit\. 
Mexico  (.No.  34,380),  for  portable  elec¬ 
trical  drills. 

An  agency  is  desired  in  Melbourne, 
Australia  (No.  34,349),  for  electric  heaters, 
street  lighting  fixtures  and  electrical 
theater  equipment  and  another  (No.  34,- 
384),  for  semi-indirect  lighting  fixtures. 

Purchase  or  agency  is  desired  in  I.,ondon, 
England  (No.  34,381  ),  for  household  elec¬ 
trical  apfiliances  and  electric  portable  tools 
and  industrial  lighting  equifiment. 

Purchase  is  desired  in  Saalfeld,  Germany 
(No.  34,378),  of  fractional  -  horsepower 
motors  and  compressor  units  for  household 
refrigerators. 

Purchase  and  agency  are  desired  in 
Mexico  City,  Mexico  (No.  34,483),  for  elec¬ 
trical  household  refrigerators. 

Purchase  or  agency  is  desired  in  Cardiff, 
Wales  (No.  34,383),  for  electric  vibrators. 

Purcha.se  is  desired  in  Groningen, 

Netherlands  (No.  34,382),  of  copper  wire. 


^/O 

New  Trade  Literature 

c/^ _ )^ 


DIFT  TRI'CKS. — The  Stuebing  Cowan 
Company,  Cincinnati,  Ohio,  is  distributing 
a  booklet  entitled  “Straight  IJne  Truck¬ 
ing,"  which  describes  the  use  of  the  lift 
truck  platform  .system  used  by  railroads  and 
other  common  carriers.  The  book  contains 
reproductions  of  photographs  illustrating 
the  handling  of  materials  in  the  stores 
department  and  machine  shops  and  freight 
at  railroad  and  steamship  terminals. 

TRODLEY  CAR  EQUIPMENT.— Supple¬ 
ment  No.  2  to  catalog  No.  20  issued  by  the 
Ohio  Brass  Company,  Mansfield,  Ohio, 
desc*ribt*s  and  illustrates  its  ear  e*|uipnient 
such  as  hangers,  bonds,  clamps,  frogs, 
headlights,  insulators,  switches,  trolley 
wheels  and  harps,  etc.  This  bulletin  super¬ 
sedes  and  replaces  its  supplement  No.  1. 

PODYPHASE  INDT’CTION  MOTORS.— 
The  Allis-Chalmers  Manufacturing  Com¬ 
pany,  Milwaukee,  Wis.,  is  distributing 
bulletin  No.  1087-F,  which  descrilies  and 
illustrates^  its  type  AN  .s(|uirrel-cage  and 
type  ANY'  slip  ring  polyphase  induction 
motors. 

EDECTRIC  RANGE. — A  folder  issued  by 
the  Armstrong  Electric  &  Manufacturing 
Corporation,  Huntington,  W.  Va.,  describes 
its  new  wall  outlet  range  which  operates 
from  any  convenience  outlet  without  special 
wiring. 

CDAMPS. — Sales  bulletin  No.  2  issued  hy 
the  Malleable  Iron  Fittings  Company,  Bran¬ 
ford,  Conn.,  covers  its  suspension  clamps 
for  aerial  power  cables.  Illustrations  are 
given  demonstrating  installations  of  the 
clamps. 

INDUSTRIAL  LIGHTING.  —  The  Holo- 
phane  ('ompany,  Inc.,  342  Madison  Avenue, 
New  Y’ork  City,  has  issued  bulletin  No. 
448-A  covering  Holophane  industrial  light¬ 
ing  .specifics  and  their  application.  The 
information  contained  in  this  hulletin  would 
be  of  value  to  industrial  pl.mts,  industrial 
architects,  electrical  contractors,  central 
stations,  etc. 

AUTOMATIC  PUMPING. — Bulletin  No. 
850  i.ssued  by  Barrett,  Haentjens  A-  Com¬ 
pany,  Hazelton,  Pa.,  describes  a  method 
used  to  make  suction  lift  centrifugal  pumps 
automatic.  It  shows  how  the  centrifugal 
pump  can  be  started  and  stopped  by  a  float 
switch,  push  button,  pressure  regulator  or 
time  switch  and  also  explains  the  way  in 
which  the  pump  is  primed,  and  describes 
the  devices  used  to  protect  the  pump  and 
electrical  equipment  against  damage  due  to 
loss  of  prime,  suction  air  leaks  and  other 
operating  difficulties. 

SWITCHES. — The  Electric  I’ower  Equip- 
m,en.t  Corporation,  I’hjladelphia,  is  dis¬ 
tributing  bulletin  No.  206  which  covers  its 
single  tilting  insulator  type  "Elpeco"  horn 
gap  switches,  known  as  type  S.  It  gives 
details  of  construction,  line  drawings  and 
operation  of  the  switches. 

FLEXIBLE  SHAFTS. — The  Stow  Manu¬ 
facturing  Company,  Inc.,  Binghamton,  N 
has  issued  a  publication  covering  the  Sto\v 
flexible  shafts  for  use  with  all  tyiss  of 
attachments  and  for  applications  where 
portable  rotary  motion  and  distant  control 
are  desired.  The  company  also  is  distribut¬ 
ing  a  pamphlet  describing  its  portable 
electric  drills. 
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